r 



♦ ♦ 



i*j — a 



English Edition: Copyright © 2002 by The McGraw-Hill Companies, Inc. All rights reserved. 

Elementary Algebra 
by 

Barnett Rich 

it^^J^U^ i2004© yJlj^LJl j^b- JjVlijjyJliJJI * 

. f . £. JjjiUJl . : J-jJUl j-a. . 5 Jboi-I JU jJl . J, yJl ^1^1 8 
(00202)6221944 i^li 6222105/6221944: j>J;.;^.UJ I 5599 : v ^ 

ihci@link.nel : Jo^ 

JLSwlSL, jl vjj^! ^ **> J 1 V-j c?' J^- jl ^U- iij* jl 
Uai. _j Job? li* ^Ul oil VI cUJi o!>U jl jij-^i j' 



2003/9480 jlx.yi^j 
I.S.B.N: 977-282-144-3 















2uUll pIjojTII 










■■ <-5Jh! 


olikll U^jJ^jjj 2uu^jdkll Ll^^JjjJI 








f»UJl > j?*)I 






: (J j-j! <>**L» 








• 


















5 rrn t "t(|tt 




C++ AiL 2bfc4 ^Jl 




JAVA AiL 


ti j-j! oa*L» 


















L pJijl\ file. ij& 4 4, in* 





Barnct Rich ,_r~!j ^-jjtj 

jjiaJlj ^yL^^JJ Ui«JI '■LmjJx -I .Jj^j-j iwl> jjo J.D. 

'^->.^Ji J~r~ ^ cr-J^ ^ ^--a 11 j-ljj 

Philip A. Schmidt C~«-i 
i-JS" j_« j»j_UJI ^^jj^JLSJI ojlg-i ^j-Ip c~*-i ^Jus J-^p- 

Jjx*? S-mU- ^ i_o>Jt -l^ jua^ Ji-i US' 

Brenda Bradford ijji^ y. IJU^ 

oL-^LJI SjLaJ i—jXo L_JU- J^'j .ulf ^'^j tj* -k.j> o-uJ 
^"^b ^ 4_aUJI j-ijIjl^JI iaJJLoJ! oUljjJJ y^A<Hi \ 

iUsU- ^^-aj t j-yJ UJ I iljLpl ^al^j ^jj 4..^.. < a.-^.v.c bjI^,v...< JajO' US' 
.iJU-iJI ^yJI i<wU- j» pjUJI ^ 



<aUi)iiQ II 



7 ^il uU*JI jA JjVl Jm^I 

31 Itfb- 42^>j &yy<uJI uVjUII JutX\ 

49 IdkiJI LtfjlMll ^(LuJI jJLull OJliJI J^l 

65 jjUall oJdil«j jjjall ijjb-i jjI >JI Judll 

75 JjU* ^UII Juifl 

89 u}UUtl jtfjUll JmaII 

101 jjUII JjdiN 

in ajjipji j^Vij jjOAji jidjji 

123 JHj J>fy 4dLtl^l 4ejJJl utf Jl*4 J-lill J*aiH 

133 4jfLai ^UJu^ll ^11 Jj-dil jiiLJI JtfiJI 

149 (<^/tfj*Ljul) Wall uLpiIWI 2UilS 



From Arithmetic to Algebra 



AjjhjJI uLUaJI uuu>J ^ 
WVI tfjSJIj ^Vlj juL/tfl ijl^UI u^oJI ✓ 

Representing Numbers by Letters 

j^r^3 ioL^>JI oLi*-"JJ lS^k-^' ^..y^^. ^ ^ 



.Addition (Sum) £*»JI .1 

.Subtraction (Difference) ^^U I .2 

.Product (Multiplication) .3 

.Division (Quotient) i«—Ji] I .4 

j.lji^Ljj iljiP^I J-i*J i-Jj^^I ^aj. i^JI oLUjJI ^ 

oli^ J I iuS>J! oU^LxJI Jj^- jj^Jlj 



Algebraic Statement 




Verbal Statement iJjL«-o 


In — n = 6n 


.iJuJI J lis I iu. jljJuj L yUa t ill 



•w^ 1 lt*^ j*-> ^ \j : 



.^>j^\ ojLit ojJlj >~ij^ J-rf»^>- I iJl-w» 

Problem 1.1: State the product below without using a multiplication sign. 
a)7xy 

a) 7y : J~J1 

.4b..., o'jIjUaj s-i-'Si i>^J! iiu^ji jjlxJ :i.2 iJL^ 

Problem 1.2: Replace the verbal statement with an equivalent algebraic 
equation. 

.AJUJI Jlioj 

a) If 6 times a number is reduced by the same number, the result must be 5 
times the number. 



Interchanging Numbers in Addition and 
Multiplication 

Interchanging Numbers in Addition 

^-9 . »t> LJ _x)l '"ill i—P^AJjci) 4jl £^a^aJI JJuJI ciyu 

3 ,5 ^ i_P^*^JI 5 + 3 = 8 JLuJI 

(Literal Addends) £ja>«aJ1 y>Jl> yo ^IJlpI Ji^j" ^1 j^-o^l 
5 + a = 8 r^y 'yi JUJL. ^.^o Li' 

Commutative Law for £_*w?«JU Jj JuJI jjiU i-i* <J^*i£ 
.Addition 

2 + 3 = 3 + 2 vaA ■ a + b-b + a 



IS-i-^l ^»J1 iJu* h ^ Jj.JL=J1 w-U- :i.i J Is* 

Example 1.1: Simplify the addition by interchanging addends: 
a) 20 + 73 + 280 

■,\ ->t\ j. T«n -l 7; bxJ' 




U>ttll uLU£ J& jlJL^Vl JjJuJ 4tudl?- ^Id&Lul 

Interchanging Numbers in Multiplication 

o^L.L*xJI jSU,j 3 ,5 ^ o^UUJI .5x3 = 15 i^JI 

li_£jbj Literal Factors ii_^>JI oMabuJL; ^y*— jj \ Ji*j jy>^ 
.a J-oU-Jlj <5 ^pJuJt J^oUaJI 5 x a = 15 i^^^l iJu*" ^ 

! Commutative Law for Multiplication t-jyoil JiJusH >i* ^/o—ij 
2x5 = 5x2 and ab-ba 



wU- ^IjLi^L iu^l i r >_ r ai\ 'iA^f- :i.2 JUw 
Example 1.2: Simplify the multiplication by interchanging factors: 
a) 15 x 19x4x2 

a) 25x4x19x2 :J^Jl 
100x 38 = 3800 

Expressing Operations Algebraically 

Symbolizing the Operations in Algebra ^JJ-*!' uLUaJI j$Aj 

i~L,Vl i^J! oU~JI ^. 
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+ :^**JI .1 
- : c >» - 2 

ojLil jjJu <• «() <X itjJ^vkJI .3 

< ! <+ l^'o M.S.1I .4 

tn iJuJI ^1 4 ijL*JI asUjLj diJij a-Jaj- n + 4 
.n ^JuJI 4 jJuJ! tjj-^ 4.n ,4(n) <4x« u^l aJUp ^yjtfj 
.« iJuJI 4 iJbJI ^^Js ^yUj" n-4 £yJaJI iJU-tj 
.4 iJuJI ^yip n JJL*JI i*— S ^^jO' >j>n:4 ,n + 4 'i a. ..all iix^-j 

; Vr ,iJ| SjLil Cijui.^ ij-^l Sjj*^JI ol.U.U :i.3 *JL~« 

Problem 1.3: Symbolize each, using multiplication signs: 

a) 8 times 11, 

b) b times c 

a) 8 x 11,8. 11,8(11), or (8)(1 1) :J*Jl 

b) b.c, or be (bxc s-u*«j) 



jls 11 = 0 LoJuLC- viJLI Jtlj jjjP <uL<kP ^51 jjL^J SJj*i\ ,^Lf- ift-Jiil 



^iiSl<kj» j^i- ij^l 4ft ...;ll cjLL_& ^yos ^ :i.4 <UL~« 

Problem 1.4: When is each division impossible? 

«\ 10 m 8 

a) T b) 7^5 

* = 5 cJlT lij (b ,i = 0 CJIT lij (a :J*J» 



Expressing Addition and Subtraction Algebraically 

^.i ( _ r ^p Jho^ o^L« ^Jl i^^S3! o"fcUJI 

ol^co Jh^jJI c ^yij £_^>JI oUu*J >vj .i^l oL±~JI 



^1 OLUJ yy oUT 
Words Denoting Addition 


c >JloLU«J ).yoUr 

Words Denoting Subtraction 


Plus isU.1 
Gain i_,..,<j 
Increase Jb_jj 


Less than y y*»t 
Greater than y jS \ 
Larger than jS \ 
Enlarge iic-Uia 


Difference JjjiJI 
Minus ^ 
Less Jsi 
Decrease Ji 


Less than y Jii 
Smaller than y> ^wl 
Fewer than y> Jsl 
Shorten y JSI 



J^JI jp jJlc- Ji*i n jlT li! :i.5 %)Ly* 

25 jljJuj JJuJI ^ Jju (b 7 JJuJl £_y^» (a 
Problem 1.5: If n represents a number, express algebraically: 

a) the sum of the number and 7. 

b) 25 less than the number 

a) „ + 7 or 7 + n .J^' 

b) /(-25 

•J^ P Cj* J*i J^J* 60 yu. (a 
Problem 1.6: Express the statement below algebraically: 
a) a price 60 dollars cheaper than p dollars. 
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Expressing Multiplication and Division 
Algebraically 



oi_* j—p jS^ajj ^.^r o^jL** ^jJ] i^-JiJIj tj^Mail oLUx. 



Words Denoting Multiplication 


Words Denotin 


g Division 


Multiplied by 
Times *->j^> 
Product 

Twice jjiy 


Double cJiw. 
Triple 

Quadruple Jli»i 
Quintuple Jli«l 


Divided by ^ 
Quotient i»-J> ^iU 


Ratio 

Half UL+i 



10 <« y->j—0 J-"^ =- viJU JJ_« /yj^JLaJl JjJLj jjS^AJ. ^.-S-i* Vj-^ 

*il "ill .Suite! I oj3^»Jt J^aij lOrt ji nlO i-i'^l Bjj^JL a^US - j£w 
»j-JlJ! aJjJls .joJbJI Ji-V <j£»J. ^ jj-T ajie iu-Ji 

20 
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fiy^i i^Ji s^uji js*y d\ oijUi ^ ii :i.7 a)L*» 

Problem 1.7: What statements may be represented by the operation below? 

Amj. 1. five-sevenths of w. .w ^L,l Lui- .1 :J^' 

2. 5w divided by 7. .7 ^ p-Ju 5w .2 

3. quotient of 5w and 7. .7 < 5w ii ^u'U .3 

4. ratio of 5w to 7. .7 . 5w ^ ^L-JI .4 

Expressing Two or More Operations Algebraically 

dJJij Jls-Ij i.uS' iijLfrSlI is-y^A £0 JalcdJ ( ) ^IjsSlI j.JLicS-j' 
.2(4 + x) io'^l 'ijy^\ ^yip >_. * <4 jJjJI ^aj^ iif-Li« -Lip 

Problem 1.8: Express algebraically: '^y ^. ^Lr^!" 

a) a increased by twice jJl»JI a J-Ult ojIjJ (a 

a) a + 2£> iJjJl 

b) 30 decreased by 3 times c. .c JJL«JI Jliot ii ^li ^LJ' 30 (b 

b) 30-3c :J*Jl 

c) the average of s and 20. . s .20 J Jt»J I Ja« ^ (c 

d) two-thirds the sum of n and three-sevenths of p. 



Order of Operations uLUill luj jj 

oLLfcP i' Vj-^' oLL* .j^** v*^-^ oUujJI 

i^jJl oLLjJI j^-jf :i.3 Jit» 

Example 1.3: Evaluate the following numerical expression: 
a)3+4x2 

.jj-tJI J J JUjJI ^Ijt Ju-Julj u^l J^U Jc»-j( .1 (a 
3 + 4x2 => 3 + 8 

lij^l i^JI oUUJI ^Is J^jl :i.4 JlS* 
Example 1.4: Evaluate the following algebraic expression: 
x = 5, y=3, z = 20 Ujup a) x+2y-j 

:slWM ^jui jo j^j ^ .1 (a :J*Ji 

5 + 2(3)-f 

.jsi«Jl Jl JU-SJI ^ io ailj uj^I oULa. -2 

.7 Jb. J^>d j-*JI JU-iJI j* c >Jlj ^Jl oLU pi .3 



# 



Example 1.5: Evaluate the following algebraic expression containing parentheses: 
a)2(a + 6) + 3a--| jlT lil a = 7, * = 2. 

.yjj J£J slWJI ixkJii! .] (a :J*Jl 

2(« + 6) + 3«--| => 2(7 + 2) + 3(7) - | 

.2(9) + 3(7) -| l^ljfiSn J^lju U i»J» J^jl .2 
18 + 21-1 I^^aJI J) JUjJI ^ u^aJI gj'U J^-jl .3 

38 :J*Jt .^1 J! JL-iJI ^ c >Jlj ^1 ^yli jbrji .4 

Wtfl i&illj jaVlj j«Lfr! :>I$*U ijl^oJI u>oJI 

Repeated Multiplying of a Factor: Base, Exponent, 
and Power 



(Base)" ponem = Power 

2 iJ^JJ i£>lj-£JI Vj-^ 1 pjo .2.2.2.2.2 iuL~>JI iJUJI 
>L*JI ji 2 s i^l Sjj_vJI ^ 4_,U.«JI a_U iUS" 
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^jJiJt J-J^-Iju U f£ 2(4 + 3) £>U aUw I 



.2 jjl*U i~*UJI l~Ji\&y&\ 32 grid I jjS^j .j^l 

jlj-Si' J*Lp 4_ijS3 ^L-Vl jl^i' oly» iJ* jjj-j iJ* ^» ^1 
^L.Vl ^ jjfc' ft 2 = 81 ji b.b i^Jl Xbl*JI iUT JLip dUjJj 
.iJuJJ iJUJ! jyJI j* 81 grLJIj ^Ml ^* 2 iJuJIj 

iJUU ^ibJI Ju-^t tfjlll ji b JJbJJ gjaS' * 2 o*l> 

:^L-^j ^-Vl I^ju^. io-^i «o*Ji oUu^t y^ri :i.9 aJU* 

Problem 1.9: Write each, using bases and exponents: 

a) 3 . 3 . 7 . 7 b) bbbbb c) 2(a + + b) 

a) 3 2 7 2 b)b s c) 2(a + bf :JsJ» 

fijLi^i jjjb io-^i i^Ji oLUjJI v.jS'I :i.io *JL~» 

Problem 1.10: Write each without using exponents: 

a) 5 . 7 3 . 8 b) 6(5y) 2 

a)5.7.7.7.8 b) 6(5)0(5)') 

U gili jp-jI :i.n iJL~» 

Problem 1.11: Evaluate the following: 

a)^.2 4 .3 2 b) (3 + 4 2 )(3 3 - 5 2 ) 

a )1.16.9 = 72 b) 19.2 = 38 ij^ 1 
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Problem 1.12: Evaluate if: rjlT bj Jil lo giL JL^jl 11.12 iJL~« 
a = 5, 6= 1, and c= 10 
a) (2a) 2 b) (c + 3b) 2 

a) 10 2 = 100 b) I3 2 = 169 :J*Jl 

Combining Like and Unlike Terms 

^Sll i-jjLii* i-jj^jjl J_j)ljJ! Lr iJ l$J jjJls- ^ ifcjLiiJI ijJu>JI 

Like Terms i^LiiJI ijJjJI Unlike Terms ifclii* ^jJI ijJi^JI 
Ix and 5jc 7x and 5y 

8a 2 and a 2 8a 2 and a y 

IS-j^l! Sj^jJI c/fcUJI ^1 :i.6 Jli* 
Example 1.6: Combine the following: 

a) Ix + 5x - 3x 

:!jlA)ll ioJuJI O^JUl*Jl c >l jl ^1 .1 (a :J*Ji 

7* + 5* - 3* => 7 + 5- 3 = 9 

.9* gfLJI j£J J^iJI j^L Jii^i .2 

jjj^J! ^ij^s-ii ij^li i^>Jl oLL...ll Ji^ :i.i3 aJL-» 

Problem 1.13: Simplify each expression by combining like terms: 
a) 18a + 12a - 10 b) 6b + 20b + 2c-c 

a) 30a -10 b) 26b + c :J*Jt 
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Signed Numbers 



Symbolizing the Operations in Algebra 

jji 25° Ji»J- +25 jlS" lit J*" a^ 5 ' J^*^ 

• i^^iJI yi^aJI C^i" 25° J£aj -25 0^9 {Jjt^i\ jfl-^aJI 



iJLJI SjLiyL ^JLJI jjl*JJ >o y . Uu* 

bjl £)Hj i_>_»-^<JI iJL_*iJ J— ay. <(-) 

bjL-il UjJLj JJjOI i-^So. ji (+) Vt^aJI 



.-25 tf^-Sllj +25 UaIj^I 



+25 


-25 


$25 deposited SJlJU 


$ 25 withdrawn 


25 lb gained Jtj 25 SiLj 


25 lb tost JUj 25 J^s 


25 mi to the north 


25 mi to the south 


JUjJI oUjI ^ 25 


lj>l*JI »l»«jrl ^ 25 


«JJb- jup jjl*JI ifcj ^ 5jLi)ll oti iJuJJ iaJuJI UlLJI i^l 


.+25 j I -25 jjO-uU i 


JlLuJI ^ 25 dUJJ j SjLayi 
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:j\ j jjJI SjLik y I jLiJi ouai ^ :i.i4 aJL> 

.objL 10 ^SJ> +10 cJlT lit +10 (a 
.$5 jJji- ^ +5 oilS" li) -5 (b 
oUxl j> ^ -15 lit +15 (c 

Problem 1.14: State the quantity represented by each signed number: 

a) by -10, if +10 means 10 yards gained 

b) by -5, if +5 means $5 earned 

c) by +15, if -15 means 15 miles south 

.$5 jUil (b -objL 10 JJis (a .J~Jl 

JLill oUi! J~o 15 (c 

Adding Signed Numbers jIJaVI uljlil j*^ 

JL»Ij iJLP ^^ip J^a»J) iljLC-Vl i^rf*^ OLL* ^ 

jv-jSJI -3 «-7 jy.iJbJI +3 .+7 ^JuJI 

.10 jjSJ 7 ,3 ^iJ^JU ialJxJI 

lojUyi i^Liio iJ^I jIjlp^I ^-1 :i.7 JlS* 
Example 1.7: Add the following numbers with like signs: 
a) +8, +2 

iiiLJI ^1 ^ ^ .1 (a .J*Jl 
+8 + (+2) => 8 + 2=10 

.+10 giLJI jj& jjJ.JJt*!! SjLi^ Jiiis-I .2 
- 20 - 



^jJaj fj_ ii ijLi)ll {J ik>vt jy.iJ* iJu* *Lrfi -2 3a*.li 

J* 3 J-Ui! iilkJI 4jJJl*JI 2*^1 +3 j -7 jl .-3 j 

ijLil ^> 4 ^jLjJI Oj&j 7 iJj«JJ illkJI iaJuJI ^Jill 

+7 + (-3) = 44 .^Sll iJuJI 

-7 + (+3) = ^ j 

loljUyi iii*^, A-i-^fl ^IjlpMI ^1 :i.8 Jli* 
Example 1.8: Add the following numbers with unlike signs: 
a) +7, -5 

iiilkJI 'ioJuJI j^JiJI ^J* .1 (a :J*Ji 
+7 + (-5) => 7-5 = 2 

.+2 ^yUl jjSL) +7 ^'"ifl jJlJI bjLij .2 

.+27 + (-27) = 0 lUL3 JJ j SjLiyi ^ j iaiUJI 

:oljLi)!l iiki^ ijL^JI i^l ilopVl £~rl 11.9 Jli* 
Example 1.9: Add the following signed numbers that are opposites: 
a) -18. +18 

.yUtf iL'ta 3 oJlpUJI ^-p- (a :JfJ ( 

-18 + (+18) = 0 
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! j-Siu 



Subtracting Signed Numbers ^UjoUl uljliVb jIOaVI £>b 

^_ui" ojLJiyi ol_»j 4_j. wr x>JI ^jiaJI oLJL^ ^ji (-) ojLi^li ^ .!>«,•:, «y 
JLjuJI J~_~ S-i^*JI oLUI ^ JUI /\ C >JI 
iA_«JI (-15) JUI ^JuJI c > ^ +8 -(-15) i^JI 4...U.JI 

+8 ^^Jl 

jJlJI c ^_U JliJ! ^Ipj iJUl ijU)fl ^1 i^SUJI 
(+18) -(+10) .(-10) iiU-L ^ (+10) v^rj^ 1 

.+8= ^U! jj^jj (+18) + (-10) 

:io-^l vrj^ 1 ■ >,J ^^ 1 c^ 1 ^ 
Example 1.10: Subtract the following positive number: 

a) +8 <y +29 

+29 -(+8) => +29 + (-8) = 21 
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Jj»*j (+30) -(-10) ^ixJ .(+10) isUiL ^jii (-10) JUI 
.(+30) + (+10) = +40 ^1 

sjui aijL*Vi C >I :i.n Jbu 

Example 1.11: Subtract the following negative number: 
a) -7 ^ +20 

vrj*Ji sjLi^ jJuJI *M! r-^ v-^ 1 (a : J* J| 

+20 - (-7) => +20 + (+7) = 27 

Multiplying Signed Numbers 4JJJ*N uljl^iVU jIJaV! ujm 
Multiplying Two Signed Number ^JJJaJ t$JJ*Jl u>ill 

(-5)(-4) = +20 j (+5)(+4) = +20 :JbuJl 

:SjU)l! i^Li^. S a i- 1 j|l i^JI ilJip^l 11.12 JlS* 

Example 1.12: Multiply the following numbers with like signs: 
a) (+5) (+9) 

iJml) ifllLdl ioJmJI <U-JiJ I ^jJ** j» J^j • 1 (a ° J**^ 

(+5) (+9) ==> 5(9) = 45 

.+45= j^£J <i-*=rj» ^j'UI ojLil J-<>^>j -2 
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4_oJuJI 4_ «.,.iU v-jj-iJ ijLi)[l l _ J Abi t 4 ^.iJ* Vj-^ 2 

(-7X+2) = -14 , (+7)(-2) = -14 :JliJI 

:5jLi)ll iib^. i-i^l i^JI jlJifr^l :113 J 1 ^ 

Example 1.13: Multiply the following numbers with unlike signs: 
a) (+8)(-9) 

JjJJluJJ iiikJt i^JjJI ick-Jjl S- 1 ^ fj^ - 1 ( a : J ,^ ^ , 

(+8)(-9) => 8(9) = 72 

.-72= gyUI OjSy iJL, grUI ijUJ J*^ .2 

.(44.7)(0) = 0 j (0)(-8) = 0 

jIjlp^I ^>j^\ :i.14 Jlt» 

Example 1.14: Multiply the following numbers: 
a) (+10)(0) 

:yiv> liLsb ^j-rfJI ^i'L; (a ;J"Ji 
(+10)(0) = 0 

Multiply More Than Two Signed Numbers 

.iJLJI oljL-i)!l y ^yrjj ^jlp JL» jlS" lil /\ 'i^-yt 
.(+10)(+4)(-3)(-5) = +600 :JU<JI J* 
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i^*Jl jIjlpV! ^^.l :i.15 Jliu 

Example 1.15: Multiply the following numbers: 
a) (+2)(+3)(+4) 
(+)(+)(+) .i^y. oljLi)!! .1 (a :J*Jl 
lil jl vrj^ ilJLp'^l oljUj cJlT lil ^li .2 

.UUI oljU)!! ^ jjlp JL* jlT 

+24= u/JI gi'lj 
^ iJip JLjk jlS' lil UL SjLi)ll <~V^ gi'li O^Sy. .5 S^pIs 
.(+10)MX-3)(-5) = -600 :JliJI Jsf- 4*JUI oljli)ll 

aU*Ml ^j-^i 11.16 Jli* 
Example 1.16: Multiply the following numbers: 
a) (+2X+3X-4) 

IjJuJI Uj^y iJLJI oljLi)!l ^Ap .1 (a :J*Jt 

(+)(+)(-) 

*JL-JI oljLsyi iJip jlS" lil iJUl ijLi)fL V ^JI gi-ls .2 
-24= L'a^i ij^^JI jIjlp^U 

4_ iJ _ r iJI jIjl^SII J^j-i jlS" lil jj& Vj-^Jl ^'b .6 »APli 
.(-5X+82XOX316) = 0 JlsJI .yi^JI CjL^ 

liJ-^l ^s*> Jbj-jt I1.17 Jli* 

Example 1.17: Multiply the following numbers: 
a) (-1X-2X+5X+1OX0) 
.yisail IjjL* 0 iL'b lj^moJI £i'U jj£> (a ij^ 1 
(-l)(-2X+5)(+10)(0) = 0 
- 25 - 



Using Signed Numbers to Solve Problems 

jjyi Ju«j JLw» JU^-j JLp-jI .$ 5 '1*s-j~mH\ OJlS" lil (a 

Example 1.18: Complete the statement, using signed numbers to obtain 
the answer: 

a) If Tracy deposits $5 each week, then after 3 weeks her bank balance 
will be what? 

.'i^s-y~* H\ J^' (+5) jl j& (a :J^' 

.^L-Vl JJU- JixJ' (+3) 
.(+5)(+3) = +15 jjiJiJI £^ 
.$15 SiLj Ju^l yJU^I 

J*mj Jldfi'tf gjUil J but 

Finding Values of Signed Numbers Having Exponents 

Llib £-UI jj_SL. l^-y j-L,^ ^1 ijLil cJlS" 131 .1 Sapli 
.2 3 = 8 ji (+2) 3 iJlixJI 

.(+2) 3 = (+2x+2)(+2) :oi 



a) 9 :J»Jl 

llrjj bo*. ^1 ulTj SJL. J-uJJ ijLil cJtf 131 .2 5up14 
.(-2) 4 =+16 :JbJI JliJI ^ £j>y y> IS l*-y> ^Ul jlS" 
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.(-2) 4 = (-2)(-2)(-2)(-2) Ijt 



Problem 1.16: Find the value: U Js-jt 1 1 . 16 aJL«^» 

a) (-3) 2 

a) 9 :J»Jl 
l_Jj> bJLP ^1 jlSj SJL, iJuJJ SjUl cJtf lil .3iO*li 

c-2) 5 =-32 jbji ^ y> is gUi jir 

.(-2) 5 = (-2)(-2)(-2)(-2)(-2) : ji 

Problem 1.17: Find the value: I^ L L« ^j'L Ji>-ji I1.17 SJL^a 
a) (-0.2) 3 

a) -0008 :JsJ» 



Ll^jj >u- ^-Vl OUT lit JUI xuil ^-UV gUJl 

Xij \xx* ^ Otf la} grUJI Oj&j 



Dividing Signed Numbers HW** 2t**«Js 

4_o.i*il i^JiJI i*^JL SjLiyi ^Li^ Ji.s-te- * Julp .1 flOPlS 

iJ^JJ A_iIkJI 4_OA*JI i^JiJ! ( _ j JlP Jj^l iJl_*iJ iilkJI 

.i^>-jj £jLJI OjLil j^SoJ 
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Example 1.19: Divide: :j>[>_ lo gik Jl*-jI 11.19 Jli* 

a) +6 Js- +12 

a) ±£ = +2 I^Jl 

iiJuJI 4 a. ait in.,., h fyi SjLiyi ^yilii^e Jj.^-IP i»— S JUp. .2 5J*I* 
iJuJJ i^lLJI i^iJuJI ^Jp JjMl JJ^JJ iiikJI 

.iJL, gi'UI bjLil jj&j ^liM 

Example 1.20: Divide: ]J,\ U io— S ^i'l; Jj*-jI 11.20 Jli* 

a) -5 J* +20 

a)±f=-4 :>JI 
.l^istf i*— iJI ^Li Uj£j jJlp ^ yU* i»— J JUL* -3 5,AP ^ 

._P_ =0 Jz ^=o IJUJIJ^^ 

Example 1.21: Divide: I^yt U i»_S ^ib Ji»-jf :i.21 JlJL» 

a) -12 ^ 0 

a) 3^ = 0 iJ^Jl 

Ajjhj^I jIJa^U <UinHtlj ujuJI uLUt £WJ 
Combining Multiplying and Dividing of Signed Numbers 

'i-^y, oUUjJJ 4 ft „,flUj ^>jjA\ ^-b SjLiJ jj£ .1 S.uii 

j-o ^^-^rjj iJL^ JLjl* jl iVr^» ojLil cjIS' lit 

.iJUl oljli^l 



( +1 2)(+5) (+12)(+5) (-12X-5) =+10:Jll j t i u 
(+3X+2) ' (-3X-2) ' (-3X-2) Js;-,^ 

Example 1.22: Divide: :j>[> U<«J^'b Jl9-j1 :i.22<Jlt» 

(+12X+82 
' (-3X-4) 

(+)(+) - , (12X8) _p .I., 

a) (=X=)- + 73X4T- 8 
j* X>j sjui oijuyi ^ oir lit 

(+12X+5) (+12X-S) (-12X-5) = _ 10:JU j| u 
(+3)(-2) ' (-3X-2) * (+3)(-2) 1U - UUaJ ' ^ 

Example 1.23: Divide: I^'L U 4 a.. .4 Jl»-jI 11.23 Jli» 

a) (-5X-10) 

Problem 1.18: Solve: L U ^ U _L>-jl 11.18 3Jl—» 

3 ^ (+27X0) 
a; (-3)(+15) 

a) o 



jdjpulb 4JJ4*JI uUUaJI £jG iuoi Jbul 

Evaluating Expressions Having Signed Numbers 

.>' = -2 jlT lij U^L j^-jf 11.24 JUU 
Example 1.24: Evaluate if y = -2. 

a)4(-2) 2 => 4(4)= 16 iJ^Jl 
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"tibjbj HhjiwfW 3jj^lN uVjWI 
Simple Equations and Their 
Solutions 

UoJI uLLoll ^Idtfu-Aj aWJI uVjUII > ✓ 
Kinds of Equalities: Equations and Identities 

.16=16 ,2n = 6 ,2n + 3n = 5n :JliJI J± .iu-iJI 

!ol)jl,..v,ftll j» uLf-jj JUaj 
oLjl ... v»l I j_j> ^ ibUJIj .Equations O^AbuJt • 
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.« = 6 iiU aa^s I4J (n) 01 C..*- 12 
oljl „,vJt ^ ^* olilkuJI .Identities Olitfaajl . 

j « J—^y 1 4-a 2n + 3n = 5n «x + ;y = ;y + ;r I^J^L-haJI ^^-J 

ibU-JI jJl»- ja 6 JliJI ijs- Satisfy the Equation ibUjljib- 

SJu>j 4_J^I ibUJI jl>- y> iJ^I j^iJI ^\ }jj>- .2.1 Jli* 

n = 6 j n = 5 Ujllp 2n + 3n = 25 i) aUJI j« Ji*.: - (a 
Example 2.1: By checking, determine which value is a root of each equations, 
a) check 2n + 3n = 25 for n = 5 and « = 6 

2n + 3« = 25 ibl*JI ^ :n = 5 ^ ^jjcJL (a :J*Jl 

2(5) + 3(5) =25 =s> 10 + 15 = 25 => 25 = 25 

.itabiAJl Ja>»j. n = 5 ^iij jjcJlj 
2n + 3n = 25 iJiLnJI ^ :n = 6 ^ ^i^cJL 
2(6) + 3(6) = 25 => 30 * 25 

.ililicJi Jjis*) "il « = 6 Jt- ^yiiycAL 
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2n + 3n = 25 

Translating Verbal Statements into Equations 

J^^JJ 3_OJUJI JuJtfl i»yc« JUL* j^JI J JjL-JI J^y 

Jj^tl^il.liJU, 
?10 4^ ^jJl jJl-JI ^* Lo (a 
<i24!= £^»«JI OIS" 5 aJI ujLJ»I lit (jJJt J-UJI U (b 

?4jL»J' £jL~8 gobJI jj£J iujl ^ Jbjj i^jJl J-UJI y» Lo (c 
Problem 2.1 

Translate into an equation, letting n represent the number: (You do not 
need to solve the equation.) 

a) One-half of what number equals 10? 

b) Twice the sum of what number and 5 is 24? 

c) 4 less than what number is eight? 

(a I« = io 

(b 2(n + 5) = 24 
(c n - 4 = 8 

i_bU*Jl v-^b fla^U io-^l J-»UaJI j>± :2.2 JUw 

ipUl j>-\ y> U .$20.75 u, ,<Vj oUL 5 SJuJ iiy>l J**y (a 
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i— ,..-»- 1 .oIjjL* a j , --»ti U JLui iuji J ...... 1 1 Jjj.y l.. ., C (b 

oLjLJI JL^r! oLT lil ^.>3I U^J- ^1 oUjLJI ^Jlp 
.oljL. 100 jj^ill l/ 31 

Example 2.2 

Represent the unknown by a letter and write an equation for each prob- 
lem: (You do not need to solve the equation.) 

a) A woman worked for 5 hours and earned $20.75. What 
was her hourly wage? 

b) A baseball team won 4 times as many games as it lost. 
How many games did the team lose if it played a total of 
100 games? 

.5m' = 20.75 jil .j^jjJl iJa-ljJI SfrUI y>-\ w jl Jl (a :J^Jl 
(4n) j •Jj.yiJI ^1 CjIjjLJI i-l_e- j-ju n jl ^yij (b 

.iiLJI S^UJI Ji*j .^Jl ibbuJI ^ «+4n= 100 jil 

Aj.,»SoJI uLUaII ^UtftLub 3fayu«Jl uttjUil J*- 

Solving Simple Equations by Using Inverse 
Operations 

J a.-y LaaIjls-I jl -..-»- ^_^L.c- SjLp ^ ij—SuJI oLUjJI 
_»_» L^lT JI^JI iL.jl»j i^-SoJI oULajJI SJ^UaJI J»«Jj 









Equation 


Question asked by Equation 


Finding Root of Equation 


n + 4= 12 


*iU»l ^JJI jJkJI Lo 


n= 12-4 = 8 




?12 j^SU 4 Jl 
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S12 grlJI ^1 4 ^ 
^>Jl iJu* J*JI U** Jwii- JjMl SJaUJI 



t iJU* J*-ij' 4^141 ibUJI^ 12 {j* 4 
.4x 12 kJ^JaJl 



oUL«jp ^yA is— JiJIj wJy^ll .2 



2.3: Solve each equation: liy^l O^U-JI ja JS" J»- 12.3 Jli* 



a) jc + 3 = 8 

b) 5+)-= 13 



d) 3jc= 12 

e) 12y = 3 



a) x = 8 - 3 or 5 

b) y= 13 -5 or 8 

c) x = 2+ 10 or 12 



d) x = — or4 

3 1 

e) y = — or — 
' 12 4 

f) y = 3 12 or 36 
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Rules of Equality for Solving Equations 

li_i>J .Addition Rule of Equality CjL_JL»jJ <£}L«JI jjiU .1 

h a^J .Subtraction Rule of Equality ^-J^\ oULjJ jjLJt jyli .2 
Ja_o>J .Multiplication Rule of Equality <~»j-iJl oLLjJ ,_$jLJi O^iU .3 
k .Division Rule of Equality 4a ..all oL JLjJ ^jL-JI o^l* -4 

IJLj^II o^jUaJI ^ |» IV,-,.,JI ^jLdt jjilii jJls- 12.2 ilLm 

Problem 2.2: State the equality rule used to solve each problem: 

a)*+15 = 21 b)40 = r-8 c) 25 = 5m 

-15 = -15 +8 = +8 25 _ 5m 

x = 6 48 = r 5 5 

5 = m 

.Subtraction Rule jyli (a :J^xJl 

.Addition Rule £»j*JI jj^la (b 
.Division Rule 4o j^jli (c 
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Using Addition to Solve an Equation 

Solve: n-19 = 21 iibUJI J*. 

• Procedure Ol jk>Jl 
.Jj4*JI ,>. C j>JI ^J-Jt SJjU-JI yi> Jt .1 (a 
.U^l ibUJI ^ gUI ^ .2 

.Solution Jj-J I 
K+19) SIaUJI tJ i> J\ <J^>\ 
n-\9 = 2\ => +19 = + 19 ==> n = 40 

n-19 = 21 => 40-19 = 21 => 21=21 

Example 2.4: Solve the equation: : V^' iJiUJI Js- 12.4 Jli» 

a) 12.5 = m- 2.9 

.J^~JI ^ ^-j^JI iJL*il ^jUaJI J I ^Uii .1 (a :J*Jl 
12.5 = /n- 2.9 => +2.9 = +2.9 => 15.4 = m 

.SJUSlI ibU*JI ^yU! Jib- .2 
12.5 = m- 2.9 => 12.5=15.4-2.9 => 12.5=12.5 

y :2.3*Jl— » 

iJLJ- OLf .iJb 43 jjjU J*£ iij 15 fL, *ILp! Jju (a 

Problem 2.3 Solve: 

a) After giving 1 5 marbles to Sam, Mario has 43 left. How many 
marbles did Mario have originally? 

.SJL 58 jjjLo ^ JLT Lo :Jj*Ji 
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Using Subtraction to Solve an Equation 

:JUI JlsJl ^ ^ ur io^l oljk^l 

Solve: w+12=19 iibUJI J*. 

•Procedure O 

Jj4»«JI ^j>*Ji ^JlJI ibUJt LJ i> wUi»i .1 (a 
w+ 12= 19 
- 12 = - 12 

w=7 ^-ijijjsy 

:iJUtf'^t iihUJI ^ £-Ul .2 
w+ 12= 19 
7 + 12= 19 
19= 19 

Example 2.5: Solve the equation: lij'^l ihUJI J?- '.2.5 Jli* 

a) 20.8 = d + 6.9 

.J^^JI J! JUJI iJbJi ibUJI ^ ^ c >l .1 (a :J*Jl 

20.8 = </ + 6.9 
-6.9 = -6 9 

13.9 = ;/ 

20.8 = d + 6.9 
20.8 = ? 13.9 + 6.9 
20.8 = 20.8 



.oL^jj 3 j f hit 5 ^ L Jjt jlS" Ijj :sbl*JI .'2.4 aJL^o 
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n 2.4: Solve: a) Pam's height is 5 ft 3 in. If she is 9 in taller than 
John, how tall is John? 

.oL* >; 6 j fljiSi 4 Jyr J> (a :J»Jl 
Using Multiplication to Solve an Equation 

Solve: ^ = 5 libUJI y 

Solution J*Jl Procedure J*Jt Ol jla^ 

P UiUJI L> -9> ^r-^ .1 

.J*Jl Ji^o. JJJJbj 



3 " 



= 15 



•8+|*8x| = 12 JliJU £-j>y> y. US' 



Example 2.6: Solve the equation: 'V^l aJ^UvJI J»- 12.6 Jli* 

a) y" = 30 



w = 22.5 :^-UI 

|(22.5) = 30 
30 = 30 



?4j_p> iJKJi ai—Ji ^ it .-J^o jj-^^u i^ikJi isUJi 

Problem 2.5: After travelling 84 miles Henry found that he had gone three 
fourths of the entire distance to home. What is total distance to his home? 

.j^ 112 <y» usui auJi :J^Ji 

Using Division to Solve an Equation 

ijj-ijJI o'sIjLiuJI J »J 4ft.,.tlU ^jL-JI sjlpLs j»b.-^.v....l julp 

Solve: In = 16 libUJI 

Solution J*Jl Procedure J*Jl OljJa^ 

2/i=16 ^Jl->JI | _ r ip .1 

f -f (2) >*J J_*~JI ^ VJ^-Jt 

/i = 8 IgoUl jjSoj 
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2«=16 liJU^II 4J3UJI ,y grLJI jpto- .2 

2(8) = 16 

16=16 .i_jjikJI jji**zi 4 

Example 2.7: Solve the equation: iJaUJI :2.7 Jli« 

a) 75%/= 18 
0.75/= 18 

:Jj^*J! t-jjj-^JI iJuJI ibljuJI p^Ju .1 (a :JfJt 

(0.75) 

75% f = 18 

.75/ _ 18 
.75 .75 

/ = 24 ^Lllj^j 

75%/= 18 
(0.75)(24)= 18 
18= 18 

: y \ia Jiju 

jut OLS" li^J .6% >. ,.U iJ^AjJI Jj^jui d\f til (a 

Example 2.8: Solve: 

a) Mr. Wang's commission rate was 6 percent. If he earned $66 in commission, 
how much did he sell? 

$66 ^* * i»-s {j» 0.06 £>' li j ^SLs 
0.06 x = 66 

0.06 ^ ju-jjlL 

* = $1100 I^tJI jj^. 



Using Two or More Operations to Solve an Equation 

^jj J J ■■■Up pJO. O^iUJI Ji*o -IIP 

Solve; 2x + 7=19 iibUJI 

Procedure JfJ' Oljla^- 



Solution JfJt 
2x + l= 19 



2x = 12 
2 2 

x = 6 

2x + 7= 19 

2(6) 

19= 19 



19 



:(2) > 
:iJU»S!l ihUJI ^ ^U! .3 





! j-SIj 








oL 
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Example 2.9: Solve the equation: .' '■Ls^ ibUJI J>- .2.9 Jlia 

a) 13/1 + 4 + n = 39 



13// + 4 + /i=39 ^-J jjJ^JI^o^J .1 (a .J-*J' 

■y^ = 3J p-J- SbUJI J! (+4) aUjj, ibUxJ! 

14;/ = 35 (14) JLp iJaLuJI ^> p— i 



14» ^ 35 
14 14 

/i = 2.5 

1 3/! + 4 + n = 39 

13(2.5) + 4 + 2.5 = 39 

39 = 39 



:i^L-S/l ibU*JI ^ ^.Lil jJb- .3 

jLT lip .lluJj' 36 y» J^aiJI Jl*}1,- JJ* JIT lil (a .2.6 2lL~» 

Problem 2.6: a) How many boys are there in a class of 36 pupils if the 
total number of girls is 6 "more than the total number of boys. 

.15 y> ^jSM ^ (a :J»Ji 

Solving Equations Containing Fractions 

vaUUi oJ^>4 j^mS J*mj uVjLw 

Fractions with the Same Denominator 

JLs-I^JI jj. <uli« Jc^lj ^ J*^ ji ^UJI iS^y 0"ibUJI J^J 
JliJL y US' iJUl o!>iJI .^^1 
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Solve: j+5 = 2x :ibl*JI 

Solution JflJl Procedure JsJl CJ\Jat>- 

j + 5 = 2x SJjUaJI y> ljJ> JS" c-j^Ju .1 

3| + 5 )=3<Z,, ^f^lj 

jc+ 15 = 6x :ibl**JI jc i*J> JL»-ji .2 

j = * :^-LJijjSJ 

Example 2.10: Solve the equation: ViJ -^1 ibUxJI J*- 12.10 Jlt» 

a) ^"2 = f 

^-2 = f .jJ^^ JJT,^ .1 (a iJ^Jl 



i J^jl .2 



3jc- 14 = jc 
2a: = 14 



Fractions with Different Denominators 

J y; J*UI Jerj fUJI iiJb^ j^-T J*JSf ^1 o"fcUJ1 >J 
^* ^"ifl J^ii<JI J-«l«Jlj .Lowest Common Denominators (LCD) ^"5/1 
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.JU jjJu £i - Lll 4 <3 «2 pUJI ^ 

JjT v ^ r yi ^Ml J ^ijujl J*UJ1 aUej jl* aJjUJI J>J 

Solve: ^ + ^-=20 libUJl J*- 

Solution JsJl Procedure JjJl CJ\^uf- 

j + y = 20 ^> ^ Jf o>j pii . 1 

6(f + f)=6(20) ^ 

3jc + 2jc=120 :ibUJI y * jb-jl .2 
5x=120 

x = 24 IgrtJljjSy 

Example 2.11: Solve the equation: ibUJI :2.11 Jli* 
a) 2 3 5 -2 

^ ei> J_r pa . 1 (a : J~J> 
J^^Jl J,UI ^ ibUJI ^> 



3 5 

-f-f] 



15a- I0o-6a = 60 IaJjUaJI y> a 4aJs Ju>-jt .2 

a = -60 ^-UljjSJ 
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10 iJUJJ is— VI t5jJ«Ji j! 100 jl 10 ^ ^^S-Jt pijjl 

.1000 y> jj 0.003 j~£U fUJ! JUJ! Jlpj 



aJjLhaJI ^j-ijs <Jji» JS" ^j^i cSr 1 * j*-*' J*- 2,1 ' J*^-? 

Solve: 8 = .05fc :ihl*JI 

Solution J^Jl Procedure Oljk* 

8 = .05* LJ _9> a- 4 Vj-* -1 

S = j^jb MOOxSJaUJI 

800 = 56 ISJjIaJI b 4aJ Jl>-jJ .2 

160 = b I^rldl 0j£J 

Solving Literal Equations AdU^I uttjUUI J^- 

O^Ljw ijL^e- ^ D = RT ,5x= 15a + = 20 :Jl±JI 
^\ olj_LiJI ^-iJ ^ o^L«JI ^ £j_JI J_>Jj i_uT 

^LJI 0j_SU 5 ( _^_Lf. iJiUJI ^JL 5x = 25a :ibUJI ^ * 

jt = 5a 
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lij^l o^UJI J y i*Js JL^ji :2.12 Jli. 
Example 2.12: Solve for y: 

a)2y-4a = 8a b) 3(y - 2b) = 9a - 15* 

a) 2 y = 8« + 4« b) 3y -6b = 9a - 1 5/? 

2y = 1 2(7 3y = 9a - 9b 

y = 6o y = 3a - 3b 
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Graphs of Linear Equations 

^LuJI J^A l/ 

jajpult ^IJpijLuU jrjihLu J*- 1^ 
uGLuJI JjJtfr > iLtaall uVjWI ^lllwl ✓ 
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Understanding Graphs 



<jjLuJl JWjlS JttfAA 



•3 
--2 



-5-4-3-2-1 " 1 



-3 

2H.-3) 
III 



H-H-h 



-1 

-2-- 
-3" " 



?P(4, 3) 

13 



M ill' 



-5- 
3-1 JS£ 

oL-JlJb-j +3 «+4 ^j^l l^J.Jby /> iUi JliJI J*-— 

^ aLaJ I Jju j» x Coordinate of a Point J^H\ • 1 

u*?. — t^^V' <J^*JI Jif- -Abscissa ObLaJl jjsx* 

^ft (2 ilaiJ ^y^J! ^ija-yij +4 y> P iiaiJ 

UaiJI J_ju 3, Coordinate of a Point ^Uall J\^\ -2 
^iUJI ^lo*-)!! J^- <J*3 Ordinate OL-Jl jj^> ^ 

.-3 ,y> Q iLiJ ^Ull ^Ij^Vb +3 ^* P iJaiJ 
Vjl Lt :. ...II ^IJb-yi i r , 7<, iL& ^ oLJljb-)II iUT Jup .3 



J_J-b oLJ-IJu-yi pSij ib£JI J^p ^UJI ^'1-^)11 
P < ol—J-lj^l ^^Sj- JbJI Jsj- j^ji 
■ (-4.-3) 2 <ta liSobj (4,3) (+4, +3) 

^jjja^JL io^JU *lj>- 1 iojl ^y* Quadrants of a Graph j^^^tuJl 
.SpUI v-jjUp ( _ r £* jljjJJI iUii ^ IV j ffl «n J fU/'ill isycoj 

^yLT ^j^JL, i»^JI .LtJl oLilj^l jj^ :3.i 5JL«« 

.3-2 jSLi 

Problem 3.1: On the graph shown in Figure 3-2, locate each point. 



II 


M 


-4 
-3 
•2 


I 

.* 


-4- 

-f- 


-3-2-1 - 


-1 








. 1 


2 3 


/ 


-2- 
-3" 






in 


-4" 




TV 



3-2 J£i 



Coordinates 


Point &2Jl 


a) (+2, +2) or (2, 2) 


B 


b) (-3, +3) or (-3, 3) 


M 


c)(o,o) jwoSli iUi 


T 


d)(-4,-3) 


L 


e)(+2,-3) or (2,-3.) 


S 
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D ,C ,B <A cJLT lil 3-3 J-Xi; ^^Jl ^J^-JI ^ :3.1 Jli« 

Example 3.1: On the graph shown in figure 3-3 if A, B, C and D are the 

vertices of the rectangle shown, find its perimeter and area. 

y 





B (-5,1) 


2- 


A(1A) 




■ i i i 


-h4- 


-++> 


-r- 

-6 


-4 -2 


0 
-2" 


. 2 


4 


( 


?(-5,-3) 


-4- 


-0(3,-3) 



3-3 jSi 

.i^ 24 ^jL^ jjtj 2(8) + 2(4) .k^l ^yll 
.i«jy) 32 = 8x4 i^L^dl j^Soj 

Graphing Linear Equations 

Ja^- JjiAj i_jLo O'ijLw ^ Linear Equation iJuJl CJ*^L*Jl 

Graph: y = x + 4 :ULj ^.a-.-...»ll JajJt Jla 

Procedure J*Jl Ol jla>- 
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J-^J iJiUJI Ji io^l jtylj) -2 ,0 ,2 ^ x jv-i J**J _ 

.o^LJ! J»UJI J^j. ^JJI >v,.. J I J*»JI CjLj Lid I Ji»J _ 
v = , + 4 :>JI 
4 = (2, 6) «y = 2 + 4 = 6 ..r=2 jLS" lil 

fl = (0,4) , v = 0 + 4 = 4 <a- = 0 jlS" lil 

C=(-2,+2) <y = -2 + 4 = 2 ,x = -2 jlS" 131 

3-4 jsLili :J^Ji 




-3" 
-4" 



3-4 



^ ju^y 



iJaij ^ SsL-aJI j_* Intercept of a Graph ^fx^i jj-fl^<Jl t. j-sr^j 

.j^»«aJI £J> p LiJI ^Lli' Slaijj J-*?*^ 
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4,ka.;.l.l x 4aJ ja x Intercept OLJl J- 6 jj-^^wJ' £■ • I 
,y = 0 4 Ja«i .1— : p- oi;. i .11 jj^o L 5** l --*J' 

.(-4) ^a oLu-JI jyu> ,y» j^swxaJI 3-4 JSJi 

iLaldJ y y intercept ObUaJl j» jj-fl2x*Jt «.jsrtll 

.(4) obLsJI jy** j^v»**Jl 3-4 J5Li 

Equations of the First Degree utfjLw 

An equation of the first JL^-(j <J jtfx* ij}^ J^' cj* 4 ^J^^ 1 • 1 
jl ■✓»•■•->- VI 4_..U.p frljsr-j -by i3iU«j» degree in one unknown 

4_i^l*aJi ^-Vi ^u-I jl»Ij Jajz 

An equation of the first j$-s>c» ^ ^ jV' iirjJJl j-» JtalaJl .2 
J r jl^a^i-VI ^' l^e, t\ J _ Sr \ y degree in two unknowns 

^ j-lj^l i-rjjJi j- XbU*^ 2r = ;y + 7 XbUJI :JUJI 
i^-jjJI j_< iJibui c- — -J 2xy = 7 ibbcdl ^jXJj .^Jj^p 

jt J y^~> yJjMl i^rjJJI ^ ihUJU Lf ^iJl Js~ - 1 SoPli 

.|»...a ; L... a Ja>- JjJj^a 
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.ol;..JI jy*A y> y = 0 SJjUaJI l 



1 



oL-flJb-1 OiJ i_bUJ J* Ulj Ski cjtf lil -3 3APii 



SLlJI oL'Ij^I 0i» iJiUJ iL* cJlT lil .4 5ap13 

Solving a Pair of Linear Equations Graphically 

j_* S-JriJI O^iLicJI ^iU-J Common Solution ^UJl Jj*Jl 

Ji^^j .y = x + 4 J x + y=10 ^iUJU fUJI J>JI y. y = l ,x=3 

jl *t>\\ j "j .y = 7 j jc = 3 ^ * ^ r -....L-»iJLAJt ^JsL-ii' 4 jt 

j_» jl—KoJJ ^LaII J_>JIj 5Jlj»-Ij 4 laiii ^JaL-iij' ol a ,i,v..ftll 



! j-Siu 
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-2- 



3-5 JS£ 

Consistent, Inconsistent and Dependent Equations 

SJb-lj f3\4ji\ O^aUJI ^ Consistent Uil jsjl c/fcUJI .1 
.3-5 JSLij O-^UuJI JpikiJI y> ^ js=bl**Jl 

0 .. ,) ( _ 5 _J( o^iUJI Inconsistent Aailj^ jJtJl O^UaJI .2 

.3-6 JSLi, j-jljsJl 
I4J j^iJI lit O^iU. ^ Dependent 5*ls)l o1bl*JI .3 

iJiljcJI iik»*4 jjvaj p .dV,.i»lt JaiJl J-£»J jj^AJ. ;"&J**i» 
.3-7 JSLii US' (1 . «•,-,,. Jl LiJI JiAi" ^yJI SJU»^!I 
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3-6 j& 



.y 





-7 + V 








-5 y^3>^3x + 6 










-5 -4 -3 -2 *i ■ 


-1 


/ _1 " 


1 1 1 1 1 1 1 » 

_ 1 2 3 4 5 6 7 


' -2- 
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3-7 JiS 



.y = x + 3 3X + y = 3 ,3y + x = 5 (3-8) ^jJI JSLiJI 13.2 i)Ly» 

Problem 3.2: From the graphs of3;y + .t = 5,jc + ;y = 3, and y = x + 3 shown 
in Figure 3-8. find the common solution of: 
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a) 3y + x = 5andx + y = 3 

b) 3y + x = 5andy = x + 3 

c) x + y = 3aady =x + 3 




(0, 3) iJ^Jl 

Solving a Pair of Equations by Addition or 
Subtraction 



3jc-7 = )> 
4x-5y = 2 



Solution J^Jt 
3jr-y = 7 
4x-5y = 2 

(5) x 3*-;y = 7 
15x-5y = 35 



Procedure J^Jt Ol jk^ 



15x-5y = 35 ^ i^UisJI ijJL>JI O^LoLm eiJu>J .3 

-(4* -5y = 2) I^-^l £d J ^>«aU iiLLJI iiJuJI i»-JiJI 

Hjc =33 .iikiui 5jLi")ll cJlS" lit (a 

.i^Lii* Sjliyi c-jtf lil (b 

4x - 5>- = 2 ibl*AJI ^ jc = 3 iA-i ^ Je>y± .5 

.y i»_J» jU«jy 

4x-5)> = 2 «y = 2 U-Llp ^ji 

4(3)-5>>=2 (3,2) j! Jt = 3 

y = 2 



i* 4_«J) JL-rjlj j^aJI JU ^^lail jt £^>«JI fJL»«^.l .'3.3A)Lm* 

Problem 3.3: Use addition or subtraction to eliminate one unknown and 
solve for x and y. 

a) 5x + 3y = 19 b) 3jc-5y = 19 

x + 3v= 11 2x-4y=16 

a) (2, 3) b)(-2,-5) : > Jl 



- 59 - 



t>u$aU! >4ld&uulj jruJjbu 

Solving a Pair of Equations by Substitution 

Solve: x-2y = 7 liliUJI Js- 

3x + y = 35 

Solution J^Jl Procedure Jj»Jl Otjk^ 

X=2y + 7 ^jjj^j—iXAJi JL»-I ita-il^i aJ^LxaJI Jj»«J .1 

3x + y = 35 ^yi y aJ^JLj x jl .ii.to.lt ^ ^jju .2 

3(2y + 7) + y = 35 liJliJI <JjU*JJ 

6y + 21+y = 35 :> ^^JcoJI 4aJ Jl»-j; .3 
7y = 14 

y = 2 •^'LJI jj^-J SJaUaJI y> y J^rjJ .4 

jc = 2y + 7 i^Jj ^_p. ^ij^ycJlj jc J^-jj .5 

x = 2(2) + 7 o^L*JI l$J^1 ^ (* = 2) 

x= 11 :sJUMl 

I^^dl iaJL iu^l c/fcUJI 13.4 i)L^ 

Problem 3.4: Solve the substitution: 

a) x-y = 12 b)x = 2(y-5) 

3jt = x-4y 4.r + 40 = y - 7 

a) (8.-4) b) (-12,-1) -j^j, 
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uGLuil J^Ju>- > 3ub*ll Al^bm g£JuuJ 
Deriving a Linear Equation from a Table of .Values 

tfjjbj ibball fcLui*! 

Deriving a Simple Linear Equation by Inspection 

01 oJl^-Ij 'i->.j?r J^-ii' >> = Jt + 3 aJ».....H aJjUaJI 

.y = x+3 4i%iiJ ^w»^JI JjJl>JI ^ JUi 

j I -7 I 0 I 3 I 4 I 6 I 13 
x I ^10 T^3 I 0 I i I 3 I 10 

4j-JJI vtldaU Al^kj dWimttl ^uUa)I AJjUil gLuuuJ 
Deriving a Simple Linear Equation by the Ratio Method 

IaS* ^jjjjo^ ^■ • . • ■ JftP J » ■ «V ^yJI 4_Jx>JI aJ^LhaJI ^biiuil \ ; i^ftj i. i & 
y Jl_lp i^J ^1 ^-^1 JjJuJI j-oj ?)> = 4;t + 2 iJiUJI ^ ^* 
y = 4x + y ibUJI pJi Ji^ i*-3 ol^ 4 AsUyL, 2 ^L-i 

.4 jljliftJ >> ift-i Jbjj 1 jIJUUj * ift-J Jbji" Ujllp 

.8 jlJuixj y iuJ Jbjj' 2 jIjuUj x Jujy UJiip 

.4 jIJlSaj J ia-i Jjtf 1 jljJLfcj JC ift-i Jjii' LoJuLPj 

+4+8-4 3/ ^ jJci\ 

y I 6 I 10 I 18 I 14 

x I 1 I 2 I 4 I 3 

+1 +2 -1 x^i^-Asl! 
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jjlp JiLuJI ^cJlj (JjJ^Ji ,^0 y ^ -up 
b j^Iaj y = 4x + b JS^iJI ^ ibU-JI jl gjsx^ 11* ^yj 

:jl JL*«j iJiUJI ^ y = 6 *x= 1 ^ij^eJl; 
6 = 4(l) + fc 
2 = A 

.(y = 4* + 2) i^iLJI ibUJI Oj&j 



plJL>«^-L m g-lzi***! y = mx + b <Ua»JI iliLnxJI ^ 

m = Isij^J^l 
y = mx + b iliUJI ^ m.jc J*»^ j* j& 

Midpoint of a Segment ,4*<iu*4! t (Uaho 

J_m»IjJI ^.S- ....oil Ja>JI t, a.^:Y ^1 M ikiJI oLS'ljb-l ^yk (x m , y m ) 

*■ = 1/2 (*i + x 2> and y m - 1/! Cy; + > r ) 
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oLJlJb-1 JLj-jf PQ p-is-JI -LUI > ^ M cJlT lij 13.2 JtU 

.2(5, 8) (2 ikiJI oUlj^lj P(3,4) P oLflJb-l CJlS" lil W 
Example 3.2: If M is the midpoint of segment PQ, find the coordinates of 
M if the coordinates of P are PP, 4) and coordinates of Q are Q(5, 8). 

.3 + 5 = 8,1=4 Q ,/' j.v^U .v wJU 1 -^; Ja-ji* :J**j' 

.4 + 8=12 <-y=6 Q ,P jr^^aiJJ v oU-Ij^I L-y^ 
.(4, 6) ^yk A/ iLuJl ^jLjij^ l 

Distance Between Two Points jruk^j jru 4dL4i 

.9-6 = 3 jjfc 2(9, 1) «/>(6, 1) 
4 o-.ji.il j_a L? ;. ...II ^'Ij^-yi ( _ r i L^J j ; vha; aiL-JI .2 flOp'i 

.4-1 = 3 : j>& Q(2,4) j P(2, 1) j."Wi:\\ ^ SsL-JI 
io^t 3**JI fJtirf-J 2(x 2 , y 2 ) 3 />(*,,?,) 

D=V(x 2 -^,) i +(y 2 -> 1 ) 2 
• (2(5,5) j P(2, 1) ^.vU^H iiL-JI JbJI J^j 
Z)=V(5-2) 2 +(5-l) 2 = V9+16 = V25 =5 
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16 * 3 + 4*7 



liJUl JuJI jj, isL-JI J^-jl .'3.5 iJLu. 



3.5 



Find the distance between each of the following pairs of points: 
a) (-3, -6) and (3, 2) b) (2, 2) and (5. 5) 

a) 10 b) Vl8 =3^2 
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J>jd*JJ oJdbuUj tyJtftl! 
Monomials and Polynomials 



JjO*)! o^daltj jjJlxJ! Ajjb-I ^ |/ 
JjdMfl oJOalaj JjJ^til AjJb-i 5*3- 1^ 
jjdbJI oJJjlUj j$Jl*JI 4j jL?-I %/ 
JjJ^JI JJjluj JjJbJI IUmI l/ 

^Jt*J! oJdaloj JjJtffcll lob-! ^ 

Understanding Monomials and Polynomials 

ol_* Oj-&"j ^i-Sl jl J-i^-is- <-»j— a J--»U- jl .i-lLt Term Jj«J( 
iljLtSlI ipj*^» ^ jjJl>J1j .Jl»JI Factor J^ly^ ^ jI-IpSM 

y <x .-5 ^ J-ol^ S^J ^ Ojfcj. -5jcy JliJI 

■ipjiJI JaUI y> -5 tj JcAi\ J-»l*JI ja x)' jjSoj 
.^iSM j I Js- ja jjSctf Expression iLj>Jlj 
.JLa- (Monomial) ijJu>JI ioU-l .1 

. j£\ j I J* ^rt^' (Polynomial) ijJbJI ioJucoo .2 
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.j; ijJi^JI bJJucu jt- SjLp ^ (Binomial) jjJ^JI ioUi' (a 

.Binomials JjJu>JI <LjUj il*^ 2x-3 ! J lid I ' (^^yi*- 
ii" ^lii ijJ^t oJ-bcja djLp ^ (Trinomial) ij-b»Jl (b 
jjJl^JI i-o i-W 3x 2 -2jc+ 1 :JbJI J~- .ijJs- 

. Trinomials 

^JcuJl J^Ui «j J * ,«y ijJe»- ^ Like Terms ijjLiiaJI ijJi>J( 
4_jjLiJi JjJl_>JIj .i^jli^o jjJls- ^-Sry 2 <2ry 2 j-^l ,jJ^> 

LJ _* 3* 2 <2xy .j*_jlu.U J-»L«JI j-ii J-a-SJ - "i! .SjJLa- ^ Unlike Terms 

JjJ^JI oJJulmj jjJmII ZJ*$ 

Adding and Subtracting Monomials and 
Polynomials 

JjJ*JI 4JJb-l J*? 
Adding and Subtracting Monomials 



X t^L* y a j — 3* J— ifr <i-U JJj 4— J&JM AsU*»Ij ^ jiij Jo- £- jJaJ 

iJiikJ! S-»-JiJ! (^i Ju^JI 5jL-il J_*-ijj ^p-uJI J^UJI £jL> ^j&j 
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Example 4.1: Simplify the following: i^j'^l 14.1 JlSU 

a) +5a + (-2a) - (-4a) b) +10* + (-5a) - (+2jc) + (+3a) 



a) 5a - 2a + 4a 



b) 10* - 5a - 2x + 3a 
10* - 2x - 5a + 3a 



! >ilj 

.Jajil ijjLiiJl JjJbdl j{ ^ 



Arranging and Adding Polynomials 

l^y'^flT ijjLiJt o^JuCJ) i_..Vy ^aj, 
ijJ^JI ^b^j JJDij Descending Order ^ jLJ i-»JjJ .1 

.-x* + x 3 + x 2 + x .JI^IJlp 
AjJbJI yi ^Ml jb.ljs. dJUij Ascending Order ^UPUaJ J .2 
.-x + x 2 + x> + x< .JIjsJI^Ip 

Adding and Subtracting Polynomials 

£sij £0 yj^j' J I U,J^U<^' ^1 t-. ->• ijJL»JI 'iiJjCut .1 

.ij*jJI M.Vall JjjL>JI 

.ifcjLiiJI ijJl»JI ^Jo\ jl £»j>-I .2 
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J_f SjL-il jj-Ju' v*-^ 1 jus** S^-beu ^ 

|»j4i 3JC + 2> £^1> -IIP JliJt J--— ^,1*} iJjU*JI ^ ijJL»JI 

.-3x-2;y iiU»^ 

iiy'^l JjJcJI o^Jucoo !4.2 Jli* 

Example 4.2: Add the following polynomials: 

a) 6x - 2y + 4, and 4y- 5-2x 
Solution J*Jl Procedure JfJi Ol Jaf- 

fa - 2y + 4 £__nOJ £_>o ijj_>JI oJJljcu y—O ■ * 



[] J_a. ^-IjibU iiki*JI JULiVl Sp^j-i j I j-ljiVl r J^-J 
ioj^-J! jlpIja)1j ijJb»JI o^jkluJ £jD1j oLU { )j 

do not change vrj-JI 5jLi)flj 4ij,,..JI ^IjiVl illjl -lie- .1 5.1*15 
3* + (+5jc- I0) = ix + 5x- 10 lJUJI 

3^-(+5jc-10) = 3j-5x+10 :JliJI Js, 
i_Ji-ljJI ijibi^JI ^l^j'^l ^» 'is-y*s*j» ^IjuWi-l JLLP .3 0OP15 

JLJWjJI ^.IjJrtll SJIjJ, r> Jii ^^*JI jIjjlJ) a-^-jUJIj 



2 + [r-(3-r)] :JbJI J~- J* 

2 + [r-3 + r] 

2+r-3+r 

2r-l :gLJ1jjSy 

.'Jul Id I jjJbJI ejJuco. c >l 14.3 JlL» 
Example 4.3: Subtract the following polynomials: 

a)(-2* + 4>>-5)-(6jc-2y + 4) 

Solution J#*Jl Procedure JbJl 

-2r + 4y-5 ^ ->j ^ •> .L_->J I SjJ_*io Yj .1 

(6.y - 2y + 4) ."JjajJI 1 _ r * ^ ifcliiJI ijJ^I 

-2a- + 4y - 5 ijJL_j- j_-o J^»- J_T ^-c. .2 

+ -6 .v + 2v - 4 



lijJLsJI ii-UiJ ^-j^kJI 
-S.v + fiy-9 -gu'LJI UjSJ ifcLi-JI 3jJ»JI .3 

Multiplying Monomials and Polynomials 

juLiVi A^Lftlft j$JaJ1 oJJajLo ujjd 

Multiplying Monomials and Numbers with the Same Base 

LaT LJ _JL f .^L-.Vl i*L~o jIopVI .lSoPis 

(x i )(x i ) = x.x.x.x.x.x.x.x.x = x 9 lot tft 
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?liU (x 4 ) 5 = (jc) 20 JlsJI J^-, JLp . ( _ r - Sll 

(a; 4 ) 5 = x 4 • x • * 4 • a; 4 • x* 

j^jjlpj i_Jj-ya.ll oLJLajJ JjJuJI j^jli o-U-UJI bJlA ^o.^Vj 

.344/) = 3(4)(x)(x 2 ) = 12* 3 :JUJI 
Multiplying Monomials JjJpJI AjjI^I u>m 

ISJUI oljkiJI ^Ul i^^j. JjJuJI i.jU-l 
Multiply: 2x • 3* 2 . - 4x 3 :j>\ Lo lj^I 

Solution J^Jl Procedure JsJl Ol jla^ 

(2)(3)(-4) = -24 li^JjJI O^LoUxJI ^jj^> .1 

W(x 2 )(x 3 ) = / iol^JcoJI ^j^ij .2 

iil J I oLJUJ! £-L; .3 

= -24/ :^-UlojSJ 

Problem 4.1: Multiply: ii^jjjsl !4.1 i)L*^ 

a) (2*y)(-3* 3 )(-4*)<) 

a) 24.vV I J*Jl 

JjJtftlf oJJalt u>£ 

Multiplying a Polynomial by a Monomial 

J-T JL^>J1 i-OU-i 4h ...Ijj ijJL_»- oiJucoo i-J^a) .1 S^Pli 

^jjjsJl OjiL_b all li * 'J 4 ( fl + b) = 4a + 4b 

. Distributive Law 



Problem 4.2: Multiply: '-^^ 14.2 iJL*i 

a) 3(x-2) a) 3* -6 :J*Jl 

b) *(3jc+l) b)3.v 2 + ^ 

c) 2(jc -y) + 3(x + 2y) c) 2x - 2y + 3x + 6y 

= 5x + 4y 

Multiplying Polynomials fjJMJI oJJjlU uya 

:aJU!I oljkiJI ^Li-l ajJl»JI iiJ^ 
Multiply: (3* + 4)( 1 + 2x) i^'t L* y^il 

Solution J*Jl Procedure J*«Jl Oljk^ 

(3a + 4)(2jc+ 1) '-'i^- JL* JjWJ oJJjcm JS" yo'j .1 

6x 2 + 3a- + 8.v + 4 ^ SjJ-axJI j_* J5" t-j^ .2 

6a 2 +11.v + 4 :^i'LJ I i^LixJI :>j.b>JI .3 




^j^l ijJL>Jl Vj-^ -FOIL icJS' ^0*^1 <->j^\ iJL** f t^i -Up 
FOIL: First terms - Outside terms - Inside terms - Last terms 
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Problem 4.3: Multiply: ^.3 ilL^ 
a)(8 + c)(3-2c) 

a) -2c 2 - 13c + 24 :J*Jl 

JjkUN 0JJjLL4J J$J*J! ^Jjb-I 

Dividing Monomials and Polynomials 

Rules of Dividing Monomials JjJaJI oJdal* ^n-ri Ufil^i 

IaJUI Jipljiil jJaJj 

c >j ^L-Vl ^ f UJI ^1 ^ ^Tf L-J! jlT lil .1 S^li 
j^L^jo jo-Ip i»-J ^rli ^ ^'LJI OjSo. j-Vl ^jL-j" jllp .2 5o*li 

c >j f UJl J ^L-Ml y^Jj Ja-JI ^ Jb-ljll 

:JbJl ^ ^\ y> j*>H\ ^\ 

s _ 1 _ 1 

Problem 4.4: Divide: :^-Jl 14.4 <UL*» 

a) 



Dividing a Polynomial by a Monomial 

}^Xj>- {jUi X->- ^jJLsJI ijU-tj J}Jb»JI SiJLiOa i»— 5 JJLP 

10x + 15 _10x . 15 . , 
5 ~5" + T~ ZX + J 

Problem 4.5: Divide: r^—il !4.5 *)Ly» 

a) 

9xy 

a) ^-4y :>3l 
Ajd> 0JJULL4 4i**ul^J J$Jtf*il 2U*tt4 

Dividing a Polynomial by a Polynomial 

Divide: a) (x - 2) J* (x 2 - 5* + 6) 

Solution JfJl Procedure JsJ* Ol jL^ 

x-2)x 2 -5x + 6 V-'VJ 4-J>*JI i»— JiJI i-»^P .1 

LJjLi' LLj*y jjXjJI SiJbcoo ajJL>- 

x- 2 )x J -5x + 6 ^ ^ 4> Vl H" - 2 
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-3x + 6 



x-2)-2x + 6 

-3jc + 6 C >JI _ - ; ^- iJ1 



!4 ,2 ol^JI .5 



0 0 



*-3 O^SL) 

Example 4.4: Divide: si 14.4 Jlio 
a) (2x - 4) Jlp (8x 2 - 10jc + 8) 
. , 20 



2jc-4)8x 2 -10x + 8 

8s 2 - 16* 

6x+ 8 
6x- 12 
20 
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Problem Solving 



JiU! Jal ~Aaj2a ✓ 

jU^I JjU* ✓ 
A^JJI JjU* ✓ 

wi jju* ✓ 

JiU* ✓ 
Juf^l jjUt ✓ 
2Jaall aSytll JjU* ✓ 

Introduction to Problem Solving JjL4I JmI 

. J^aU-JI oIa Ji»j ol j^iiAj J^U^I y. Representation j-ycJl . 1 
.i]^Ld« ^ J^b^l as^WI Translation i^r ji .2 
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.Js*UJI iUi_y o"jliUJI Solution J*- .3 

.iJUVl ihUJJ goUl jjJbu ^ Check Jkftr .4 

JlJfiVl JiUaj uUuQitl 

Consecutive-Integer Problems 

i—^l jIjlpVI 0- <_«LaJI jIjlp^I J^Sff 

JjVl iJ_JI n J_^i- 5-1 J_SLi, ^jJI Jjjl>JI ^ :JLfcj*JU 

'.n - 1 .« 

(Table of Integers) JU^Sfl Jj^r 













4. 5. 6, 7 

-4, -3, -2, -1 


4, 6, 8, 10 
-4. -2,0,2 


5, 7, 9, 11 
-5, -3, -1, 1 






J>r>i 






1 


2 






n + 2 




n + 2 



5-1 



.45 *>ij jLpI 4^^- jl^jI (a ISA Jli» 

Example 5.1: a) Find five consecutive odd integers whose sum is 45. 
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:lii>J( :J»Ji 

.aJL^o \}j i\js-\ 'L~*J~ Ji*J" « + 8 <n + 6 «n + 4 ,n + 2 in J*>«j -1 
.5n + 20 p^*~>- jj&j .2 
.5n + 20 = 45 I j! ^1 45 = £~»J! grli .3 
.JjSlI iJuJI ^aj n = 5 Iji Jl>«3 SbUJI 

.13 ,11 ,9 .7 <5 \^ ijlLJI aIjlpMI .4 

:IIii>)1 

S-jJji al-Juf 4.,,,^ JJaj n + 4 «ii + 2 <n ,n - 2 ,n-4 J**J .1 

.5/1 = y*s>ua j jSo .2 

.5« = 45 :ol 45=^*Jl^li .3 
• CJbJI iJL*JI Ji»j - n = 9 jl Jk^i ibUJI 

.13 ,11 ,9 .7 ,5 ^ ijAkJI iljtpSlI .4 

Age Problems jUfiVl JjUa 

U» ..fri j.: .Jl ^ j**u> iJnu J, .a-;...* 1 1 ^ iji y^f- al>«j)l .1 

JLiJI J~_-, l ^JLp .JUJI J\ iJbJI II* Add 
i— 17 j^l (j^^i j-^-c- OjSj, oI>l_- 10 J^U- 
.4L. 27 jl 17 + 10 CjL-u«. 

bj^p j_« ^j . ; . J l j-***JI i-^-«il ll» Subtract £jla* 
OjSLi l^U 17 j^l Jl&JI JUI 

.ol^i- 7 Olji-. 10 JLi» o^A* 
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8 -Ljuj .UoU ,j->_ji*> 0^1 j-** jc- Jujj jas- 15.2 JliU 

J .ol^i— 5 jIjJuj 4^jI jAS- <—a* *v ^jt- y>~f- -bjj oly^> 

.0^1 -UiVlj <->H\ 
Example 5.2: A father is now 20 years older than his daughter. In 8 years, 
the father's age will be 5 years more than twice the daughter's age then, 
find their present age. 

.0^1 D= iu^l F= fcjVl jf ^> .1 

.F=D + 20 LiUJJj .2 
F+8 = 2(D + 8) + 5 .3 
.F= (D + 20) Ju.ydl A 
(D + 20) + 8 = 2(D+ 8) + 5 .5 
D + 28 = 2D + 21 
D = 7 jjS^j 

:IlAi>Jt 

.0^11 vj^I j»p (D + 20) j j^l i^l D jt J>jC> A 

(D + 20) + 8 = 2(D + 8) + 5 .2 
D + 28 = 2D+ 16 + 5 
D = 7 I^UI jj&j 

Ratio Problems rLimjJI JjUho 

i ' . - . il lj .4ft ,.,iiU oLLp j.,v.a^' ijliftU 4 ;,«;,! I ^ t->.v,..v 

V— ,>-* j-*sM .i*-Uio oLa5" oli^U ^ SjLp ^ 

3:4 :^LJI i^^p ^IjAo-L .1 
(3 to 4) 4^13 j»JI J^- ^Ij^s-Ij .2 



r S±\ f\M*~A> .3 

fi/ .4 

'.'iijije .5 

General Principles of Ratios "j^L»)t\ JaIjoII 

oU*53l oIj^j jjfc jl • l5 ' xpli 
Jl j.JiS 1 jju a. , I :JliJl Jjj- J*j .SJb-lj Ju-LzJI 
.3 1 jl oU»jj 4 Jl 12 oUjjj 4 

J;;;-— ^J^j abstract number oIjlj>-j JjJlj 4._..;ll £«l— » Oj^i -2 
.$ jl/jjJI SJIjl 1 :3 jj& ($12 Jl $4) iJliJI 

J*L*JI SJIjl j L. Jit J I S-JI ^Jb* k^- -3 iOPtf 

^j'Li JUuJI J^^— > t^J*- •j*^«*Jlj Ja-JI y> JS3 J y-»o JI 
.2:3 (30 Jl 20) i-JI 

^.v-.,... ^-L^ 4_ip ^lTI /\ oL_^ Xf v-Uj .4 «UPli 
.2:3:5 ^ $5 Jl $3 Jl $2 ^ 4,,,„:U JlsJI J--. J*j 

•.ijy* i^i J) io-^l ,., ,.,:)! ^ j** :s.i a)L~» 
Problem 5.1: Express each ratio in lowest terms: 

a) 175 to 75 b) 2t 3 : 6x 

a) 7 3 b);c 2 :3 :J*J> 

Jl^-jI .35 i^-p^^oj 2 :5 j-jiJLP jgj 4....;ll Cols' !■>! 15.3 J&> 

Problem 5.3: Two numbers have a ratio of 2 : 5. If their sum is 35, what 
is the larger number? 



0.75 
75% 
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.2* + 5* =35 siUJJ .1 
* = 5 

.25 ^ 5* jSH\ ^JuJ! oil .2 

Angle Problems tysj^ JjL*a 

Pairs of Angles WjjJI jrljjl 

oli L-jJjj I «j» Adjacent angles 5jjL»«^»JI L IjjJI .1 

jL&jlj Luk Z j Z a 5-2 J_SLi ^ .p^JLo J ^i* ^-JUj 



5-2 Jii 

j—^jlj SjLp Ujkj Complementary Angles i»-»JuJI Ij.Ij^JI .2 
Za 5-3b JSLij 5-3a JSLi ^ ijlj ji 90° U^pja>^ 




5-3a jSi 5-3b 
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^ijjlj jc- ijLc- loJfcj Supplementary Angles iLol&uJI Ulj_)JI 
5-4b J-SLij 5-4a JSLi ^ .4*,. ijlj jt 180° U^pj^^o 




5-4a J& 5-4b J& 



.5-5 JSLi ^ .180°= cJLt# l5*^ iJU-ljJI WjjJI 

.a + fc + c = 180° 




5-6 J££ 5-5 J££ 



,5-6 JS^ ^ .90°= ijljJI ^U)l i^.bjl uLJI Ujjll 

a + = 90° 

.Zfl = ZC lij ,AB = BC = 4x ,5-7 J£i ^ .ijL-aD 



4_>jlj jjSo'j 2^13 4.,..; < T j^jjLjc^ ^j~>j\j js* ^ -5.4 <JUU 
.^jljJI .40° UjljJu 

Problem 5.4: Two adjacent angles are in the ratio of 3 to 2 and form an 
angle of 40°. Find the angles. 

-2jc j 3a Uj» ^.jljJI Ol -1 Ij^' 

.3.v+2a = 40 iiloljcaJ I j^& .2 
.x = 8 gi-LJI SJjl*JI J^j .3 

.24° j 16° ji 2(8) .3(8) ^ i^ikJ! LljjJI .4 

.j^jljll JL»-jl ui^ LjblJb-l j~>jb -5.5 Jli* 

Problem 5.5: An angle is twice its complement. What is the angle? 

.2.v ijljilj a- ^jiJi ^\ ji ^ .1 :>Ji 

.a- = 30 goU! jj£> ibljwJI J^j a + 2a = 90° SJjL^JI j^Sj .2 
.60° ji 2(30) ^ i^ikJI ijljJI .3 

Jl»-jI .60° jIJlsaj l$] iJUSUI ijtjJI i-a«^> Jii' ijlj 15.6 Jl£* 
Problem 5.6: An angle is 60° less than twice its supplement. Find the angles. 

.(180- jc) 

.v = 2(180 -a-)- 60 IiJaU*JI J^J .2 
x = 360 — 2a- - 60 

a =100 IguLJIj^j 
.80° j 100° ^ i^LLJI LljjJI .3 
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Perimeter Problems Ixkail JjU* 

OLS" IS} 5-8 J_SLi ^ Ji— I j_» L^T ^Lj^JI JSLiJI ^ 

p-a+b+c+d 

■o 

5-8 

^»y> l»bv<ft^t ( j-a^»aJI J***** J^JI Jst" 

.-./> = 5s 




5-9 jSii 
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34 y> Ji-,1 JSLiJL ^^Jl .i^JI jlT lij '.5.7 Jli* 

JIjU JLp-jI .bJi^j 
Problem 5.7: If the perimeter of the trapezoid shown in the figure below 
is 34, what are the lengths of the sides? 



z: 



3*-5 

5-10 Jii 

i^c^Jl jjSLs .i :J»Jt 

jt + (* + 3) + .x + (3;t-5) = 34 

6*- 2 = 34 iSiji .2 

6* = 36 

x = 6 W OjSo. 

.13 ,6 ,9 <6 ^ ^^U»Ml ji A^J x i»-J> ^ ^.^cJL. .3 
x = 6 
*+3=6+3=9 
3* + 5 = 18-5= 13 

Coin Problems AUaJI JjLm 

J-*»L»- J_c- ojl — ^ SJls-Ij ibj- J* il-U-l <Pjaj»«aJ aJlS3\ <» Ji\\ 

.c-i- 8(5) = 40 ^ cj- 5 Asi i^ii uV 8 i*J JUUI J-^ 
.cents 25 j 5 cents dUJI ^o^LwJI jUji UjL» 15.8 Jli» 
ia O^UjJI jJk* 3 ^jL-j 5 cents iii o^UJI aJ* jlf li^i 



iJs- Jl>-jI .$6.50 ^ 25 cents iii o}L*JI i»J cJlS" li^i .25 cents 

Problem 5.8: In her coin bank, Maria has three times as many quarters as 
nickels. If the value of the quarters is $5.60 more than the value of the 
nickels, how many of each kind does she have? 
4_ss o^UjJI iJiPj n = 5 cents its o^UjJI iJs- jl J> jk> .1 

3n = 25 cents 

.25(3/i) =25 cents O^LjJIajsj 5/i = 5cents ia o%jJI i»-s Ot J» ji> -2 
.75n = 560 + 5n ibUJI j^SJ .3 
8 = 5 cents o^U*JI iJic- oi ^'Ul OjSy. iiLJl ShliuJI J»- ^ .4 
.24 = 25 cents ia o }L*J I ^Jlpj 

Interest Problems Jul^iJI JjU* 

I = PR 

6% — » o-tfU $200 jtjuia £JuJ i^JI S-tfUJI JliJI J~~» ^ 
.$12 jl (200)(0.06) y> 

j_j> .cii-J! ^ $8,000 ojIjl^m ^JL» £3j ju-JI £Ju 15.9 Jli* 
gj\ ^L-s- jjlpj .2% ijjL-, sjkiU (yUlj 5% i^L- sjlSU £L~JI 
JlJIjs oli £-L»JI j-p ^—>.y>. 5% oli ^JL^J \ jjlji jl J^j ^y-Jl 
jlJiio JLrjl $85 jIjlJuj 2% 

Problem 5.9: Mr. Wong invested $8,000 , part at 5% and the rest at 2%. 
The yearly income from the 5% investment exceeded that from the 2% by 
$85. Find the investment at each rate. 
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.(8000 -.r) = 2% 
.0.05.x = 5% SJLiUil oli /4 SjuJjJU < s^J\ gj\ .2 
. 0.02(8000 -x) = 2% 5JJUJI oli S i*OjJJ ^y-JI 

.A -B = 0.05 a- 0.02(8000-*) = $85 :ibl**JI .3 

.100 X iJiljwJI JJb ^y£> .4 

5a- - 2(8,000 - x) = 8500 IaJ-sUaJI J*J .5 
5a- 16,000 + 2x= 8500 

7a = 24,500 :^-UI j^. 
8000-a = $4500 <a = $3,500 io-i j>£ ibl*JI .6 
.# = $4,500 i*J>j A = $3500 iuJyJI iaJi jl ^1 

Motion Problems rijlvtJl ASjaJI JjL*« 

« <c-j— J! J.U* J-* 1 *- ^ il^^l J^U- D apjLlJI iiL-JI 

.SLi 150 ^ 



ii>- yJI .j .?U y> ^Ss. J_y» 1860 isL-» ^Jj ^ 1510 J 11 * 
i-JbJI 4_U^JI ^Jj .^L«/j_y. 30 ip^ jLLiU ^oio-l JjMl 
jLLjJL. iJb^JI jlS' .ipL/j^ 150 S j^UaJt ^J^J 
TiU^JI cj>=-I ^\ .j-spL. jl-JJuj ijiUJU iJUJI Jbjj. 

Problem 5.10: In going 1860 miles, William used a train first and later a 
plane. The train, going at 30 miles per hour took 2 hours longer than the 
plane traveling at 150 miles per hours. How long did the trip take? 

t - ' * ■ 1200 ml ■ ■■■ *~ -— > 

5-n Jii 









Rate (mph) 


Time (h) 


Distance (mi) 


<vUJi 150 


7 


1507 




7+2 


307+60 



.J^a 1860 ip^LiJ! isL~JI .1 

.1507+307+60=1860 :ibl*JI jj& .2 
.7.7=70 lAbUJI J^J .3 
.SpL. 22 il^JI Jyc^j' .4 
.o^UJL ipL, 12 .jlLiJlj oIpL 10 
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Factoring 

iJb-l >bu J*£j y^l f$J*)l 5jJulU JjlUj l/ 

■sjd*)! Aj-sUh uUj>« l/ 
JjJbdl Stub-'* yJLujUl jiulf J but ✓ 
jruu>« jru j^il J^bu l/ 
^jLtilrt jjj^ uli jjdall ^LuLu uj^> gjti Jbul |/ 

^JMll IuUj uUjj* ✓ 
>lSai jj^I 5j^a jlaill J^bij ✓ 

JjJaJI oJUxU ^LUI Jddbilll ✓ 
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Understanding Factors and Products 

u^jjjajt J-»ljA /\ jjiJs- ^j*> ^rU jjk Product oj^JaJl 

JUoJI J ;; ■■■ ^ pi j£\ i\ls-H\ ^ Factors of the Product 

4_j.aU-l ^ jjJl^JI "i^JiS' ijJj- ^ Jb- JS" <-V^ ijOsJl Sjib-'j 

3(4x + 2y) = llt + 6y 

! >SU 

jl^IjJI J^jut "i J-tlj^ SJ^ iJ* J>«J 
J-*l^ ^1 2ax + 6a jIjlJuJI J_JL*3' j^aj. JbJI J**- <~i3 
jl j^Jb- J-»-ii' ^1 ijJL^JI .2a(* + 3) ^LJI dj£>. 

J-*l_>* ^1 (2a* + 6a) jlj_iJI JJbeJ JliJI jl-UJd 
.2a(Jt + 3) grid I j*C iJjSM 

Problem 6.1: Find the product: IjlJuUJI <«->j-rf> guli -^>\jl '6.1 
a) -lx{x - 2) 

a)-7,v 2 +14A- :JjJ> 

Problem 6.2: Factor Completely: 

a) 4x 3 + 8x 2 - 24* 

a) 4.v(r + 2.v - 6) :Jj*J1 
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^IjruLo ^JLH J^jbw Jmj ^111 .^0*11 0 J Jala Jobu 

Factoring a Polynomial Having a Common 
Monomial Factor 

A Common Monomial Factor of Polynomial ijJL>J! eiJucuJ A juLt,i\ J-»bJI 

.7a 2 + 7a 2 >' - 7a 2 z 
The Highest Common Monomial jjJlsJI SjJucaJ t^*-^ ^-i*JI ij*^' 
4_JjMl O^UL»JI ejj-^ J-sLj- j_* Factor of a Polynomial (HCF) 
(^JpSII Jj7 ,U\\ J-LJI ^* 7a 2 JUJI JLp .jjJlJI bJJjciJ 

.la 2 + la 2 y-la\ jlJiiJJ 
Factor: ".jl-liJl JJb- 

7ox 2 + \cx 2 
Solution J?«J( Procedure J^Jl Ol jk> 

HCF = 7* 2 ^^-IpSII Jiy: J*L^JI *JL>tf^.l .1 



lax 2 +\4bx 2 -2\cx 2 ijX_>JI ijj^ y JS" 44...5. .2 

7* 2 

= a + 2b - 3c 



lx 2 (a + 2b-3c) Sj^JI ^ jljUUJI .3 



Squaring a Monomial .ijJ^I dJJb-i ubjj^ 

^ iJuJI i_j jj> J-^La- Square of a Number £JU)l gjA 

• (7X7) = 49 ji 49 ^7 iJuJI C y JlsJI J^j J*UT jjy ijull 
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y> (-7) gy> JliJI J* ^jJU 
.(-7)(-7) = 49 



i_ipLis £0 ^L-Sllj Aitooj (^JJjJI J- 4 ^! A>ti\ ioU-i £o>J 

IJISJI ^.Ml 
(5a^ 3 )(5afc 3 ) = 25a 2 b b 

JjJ*ll ^b-V eru>ll jitffci! jL*j! 

Finding the Square Root of a Monomial 

.(-7) jl (7) 49 iJuJJ y^jiyJI jlJI 
49 = (7)(7) = (-7X-7) Iji^l 



.ojLi^t ^ ji-^i ^mS^p U*Jb-f uL**»ji' ob-i*- « T *>-^*it jJuJJ 



^^Jl jlfJI JL*-^ JL»JI ^L-^l ^>Jt jJ^Jl 

t- fl saj dUu I ^L-SIIj Jai^auj ^g^JLjJI J-oUAJ 4jO-L»JI i»-JilJ 

IJLuJI J^j ^1 

^ = 4/ 
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IjIjJuJJ ^^Jl Jirji :6-3 ^t— 9 

Problem .6.3: Find the principal square root: 




Factoring the Difference of Two Squares 

U + 5)(jc-5) = x 2 -25 

a 2 - 64 = (a + 8)(a - 8) 

Example 6.3: Factor: IJ^Ijp J I io^l ji*^ J**- «JU* 

a) 36 -a 2 b)* 2 -100)> 2 

a)(6+a)(6-a) b) (jc + 10y)(je - lOy) :J**Jl 

fylfrU J j Jp- ulJ J$d*)t upfr guD Jbul 

Finding the Product of Two Binomials with Like 
Terms 

Multiply: 3x + 5by2x + 4 \J>\ \j> 
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Solution J?J I Procedu re Jj*J I O I jk* 

(3*)(2r) = 6x 2 >LJI J*JI ^ JjVl -UJl .1 

12*+10x = 22jc t~ij^> g\j £*j>*j .2 

(5) (4) = 20 :-J >UJI JbJI ^Ml J^Jl -3 

iiUI ol^LiJI gib .4 
6jc 2 + 22x + 20 .'grlJIojSL 

Problem 6.4: Multiply: '.J>\ Ltu^il 16.4 iJL~« 

a)(2c-6)(5c-ft) 

a) \0c 2 -lbc + b 2 iJjJl 

Factoring Trinomials ^Lu^jJt jJjQl J^Uj 

^ jc 2 + fo + c oj^I «^ ^^UJI jlJftl J^bu 

Factoring Trinomials of the Form x 2 + bx + c 

oj^j ^ ^'^UJI jlJiiJI J^i*w' j£aj 

oljLiJI iUo-l JJUJI iJLp ,1^1 j£.t lil .JJ^JI U** 

Factor: jc 2 + 6x + 5 : jl JuuJ I JU- 

Solution JsJl Procedure J^Jl 

* 2 JJU j\S jIjjlji .i 

j^L^^jc^l juJI JJUs .2 
(-5)(-l),(5)(l) .(6)^^^ 
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oH (5)(1) 

SjLil ^Jl y>j 6+= j^frjA^o 
.jlJUUJJ Ju-jVl JbJI 

j « j}X-»JI i_u'Uj o^L«Ljc» .3 

olj-UJI j^t iy.-;-.- o%»L*JI 
IglJI j£J JiiUI 

lio-^l jiiUuJI JJb- 16.5 ilL~* 



(* + 5)(x+l) 

Problem 6.5: Factor: 

a) x 2 + 6x - 7 

b) x 2 + 6x + 8 

c) x 2 + 5jc + 6 

d) X2-3X-4 



a) (jc+7)(jc-1) 

b) (jt + 4)(jc + 2) 

c) (x + 3)(jc + 2) 

d) (Jt-4)(x+ 1) 



ax 2 + fo + c Sj^l ^j^I jlJil! J^Iaj 
Factoring Trinomials of the Form ax 2 + bx + c 
p\yr\ tjS-kJ J I a^ + ta + e iij^ ^ ^'^t jlJuLdl JJb^' ^SIaj. 
o!>iJI ilAul JJ^JI aJl^ ,1^1 lil .JJ^JI SJU* 

Factor: 2** -11* + 5 : jtjJUJl JJU- 

Procedure Oljla>- 
(«).(*) J\ ax 2 jljLiJ! JJUi .1 



Solution J*Jl 
2x 2 JU 
(2x)(x) 
(-5K-1), (+5X+D 



.bx Jk.jMl JL*JI ^ft 
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J* J ><a »JJ (-5X-1) O^ 1 * 11 J 1 ^ 

Jpi^laJI *-Jj^* J-*^" {^J*^ 2f ^ 
£-LJI jjSJ (-*) jjk-jJI,} (-IQiC) 
.-L-jSll J^JI JSaj j»j -IIjc 

(Zt- i)(x-5) :^-UI j£J i*LJI ol^LiJI 

2x 2 - 10x-;c + 5 FOIL flai^l jt.t.aJt .4 

2x 2 -llx + 5 :^-LJ! UjSJ 

Problem 6.6: Factor: iiJ^I iJ^I ^.jUJ! !6.6 iJLw» 

a) 2^-7x + 5 a)(2r-5)(jc-l) :J*Jl 

b) 3x 2 + 4x-4 b) (3x - 2)(x + 2) 
0)4^ + 9^ + 2 c)(4x+ I)(jr + 2) 
d) 6x 2 ~7x-5 d)(3jc-5)(2x + 1) 

Squaring a Binomial Jjdbt)! AjuUj uUjja 

^-.^ JUJI J~ — . ^ jUiJ J>lS* £y jftOjO^JliaW^ 

.jIjlaJ! ^ t y (* + y) 2 jt (x + y) jlJUiJI 

j 2 + 2xy + y 2 



- 96 - 



jare: (3jc + 5) IjlJtiJ! £y> -brjl 

Solution JaJl Procedure J*Jl Oljla>- 

(3X) 2 = 9X 2 Ju>JI ^Jp Jj_m^JJ J jVl JL_>JI £y . 1 

2(3x)(5) = 30c ^iLill ^ J jMl Jl>JI Vjr 3 .2 

(+5) 2 = 25 JL_>JI ^ Jj_^JJ JL»JI gy .3 

9/ + 30jc+25 iiLJI gjlaJI i]jUI j>& .4 



.<3;r + 5)(3.r + 5) ^ (3* + 5)* ^yju (3* + 5) jljiiuJ! gy> 



<>i5J( jj^II ^ ^j^JI jlaai J*1*j 

Factoring a Perfect-Square Trinomial 

J^jf* Cr* "J 1 — f* J*^ 1 t^* l^'^ 1 jlAiJI J^l^ 

lyf ^IsJI jlJiaJI Jilj* JbJI .jjJbJI iJbi j^jL^. 

jc 2 + 2jry + 

. (* + >0 j (.x + y) '.y 
t ^JI ^ ^*JI jIjuUIj 
.^>-Y ^ gy> jt- SjLp Ujkj j^Ml J^xJtj JjSlI J^l .1 
^ JjVl JuJI J**U- j*j Ja-j^ll JuJI .2 
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S-J^U jjaLi. ^ * 2 - 14* + 49 ,* 2 + 14jc + 49 JliJI J^j 
x 2 - 14jt + 49 = (x - 7) 2 Ji-JLj x 2 + 14jc + 49 = (x + if :jl 



Solution J*Jl 

■jAx 1 = 7x 



^25 =5 



(2x-5) 2 



4jc 2 -20jc + 25 IjlJiiJIJi^ 
Procedure JsJl Ol jla^- 

JjVl JL^JI J-JUJ ibUJI J* JjMl 

.3jo»JI iJUJ ^ 
: C -UI o£J iiUl 



Problem 6.7: Factor: lij^l! iJ^I ^jaUJI Ji^ 16.7 2li~J* 



a) 25/ - lpy + 1 

b) 9f-2Ay + 16 

c) 4/ + 28y + 49 

d) 25 -Wxy + Jy 2 



a) (5y-l) 2 

b) (3>-4) 2 

c) (2y + 7) 2 

d) (5-*y) 2 



Factoring Polynomials Completely 

To Factor an Expression Completely L»\S ^LJUiJ i jJ_*Ji »ZJjoa J-1*J 



.(HCF) jljJuJU ^VM^uJI J-UJI Vjl .1 

ojj-MaJt ^ 4_U- Vjl pJO 5^-5 jljUuJI JJ^J JliJI Js- 

J J a* J^. 5 (* 2- l ) 

5(x-l)(x+l) 

'^LUi- iu'Sl ^aUJI JL- :6.1 Jit* 

Example 6.1: Factor completely: 

a) 3fc 2 -27 

b) 5* 2 + l(k + 5 

c) 6x 2 -9x- 15 

a) 3(* 2 -9) IHCF^Ml J^uUJI .1 (a 
3(6-3)0 + 3) i^UI j£J J^lil^^j .2 

b) 5a 2 + 2;t+ 1) 

5(*+l) 2 



c) 3(2* 2 -3.t-5) 

3(2x-5)(jc+1) .VUlj^J LUJI 



.HCF^Vl JjSJUJI J«UJI jl^J .1 (b 
.HCF A J ^J\ J^UJI Jt*J .1 (c 
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Fractions 



4jLi!aiiLJj J Jail oj& l/ 

j^l U^i ✓ 
>4Ql 5Jbu4 £jb jl ^ l/ 

2lS>II jLa^l ✓ 

Understanding Fractions j$*£i\ 

J^-- l^JLpj ^LaJIj Ja—JI L»jk Terms of a Fraction j-^Jl ijJb- 
j* . r UJI y, 9 y. 8 ^JuJt | JljoJI 

I^IT .^S3I flj^l ^ ioL-^ oLU* SJL* 



^-^Jlj Division iJI oLLp Fraction ^— S3I -1£>^ 

•3+4 jt 4 ^ r> Ju 3 jJ*JI ^ | 
JUuJI JU-j .^J* Ratio ij-JI jt- j*£S\ -2^jJl 

.ot^ji 4 JT ^ 3 jt J^JJI 

4_OJuJI 4 «.»\\ Oj_&' j-L^\ j-Jb j~ SUJ Ji-JI lft-i UjiiP 

• •^ = 0 JlsuJI ^jA^-j ^yi** J j-£l\ jSl ^i- A»,.,flil 
Changing Fractions to Equivalent Fractions 

4jj\. ..*;a j^j— ^ ^ ojLp Equivalent Fractions 4jjl,.T<Jt jj-^Jl 

i-P^Aj^o j^j.j ^UJIj Ja^JI ti^Ui-l jji |^^Jtj j~£U ijiJuJI Sa^uSJI 

^ ^ , |0 , 3 JlsJ| ^ .ijUsJl ^1 

j— iJ J I li * (ijl—j. "il eaLf iJL-c- 

- 102 - 



.10 sjj&S ^UJIj 

!= w=f JUJI J«- >j ^ ^ ^ ^ 

.10 jJbJI Jl* 4 fUJIj .3 L-JI ^ JT iwJi 

Reciprocals and Their Uses 4jUld£I*«lj JJuJI U£& 

v^u. jr £ j j jj-ai .1 s^is 

jlj-IjJ! ^jL-j. 4_j^JLi» ^ ^-£JI s^s* J-^>U- .2 5^15 

8+|=8x| 
|* = 10 jlT til JUJi J* .^31 
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Reducing Fractions to Lowest Terms 

,jl j»Li<JI jl U I...H jj-So. "il loJUP dj^<3 Ja-J j— £JI ia-^J. 

gLJI j^SM ^LJuJIj h ,,,,11 j— » ^jLj jup 

^ ^^-ib^aj ^jL^> pUuJIj h „,,ll J-a J-S' jlT |j| 




"y 7+3 6*6-4~2 

Multiplying Fractions j^mSJI u^ms 

Multiply: |"T"T VUv^l 
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Solution J^Jl Procedure J?Jl CjIjL^ 

3.2.5.7.11 
5-7.2.3 



i^j'LJI j^£J J-olj*JI "-Hj-^l -3 



Dividing Fractions 

Divide: T"" 2 } "lA 10 r* 51 

Solution Procedure J»Jt jlas^ 

:^53! LbT j*i .1 

'.j-m£S\ »^1<u ^ cjj-^j -2 

J :^-ulOjSy ^-fli^-li^ Lj^i; .3 

Adding or Subtracting Fractions Having the 
Same Denominator 

c„ mbl „ e; ^ 



]4 7 

x 3 



il 2 

JC '7 
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Solution JaJl Procedure J*Jl Cj\ Ja* 

J53 L„,U fUuJI !..,•.•<; .1 



2a + la - 4a 



Example 7.1: Combine: 'l^^- ^ 

_7 5 + x 

x-2 x-2 

7-(5 + x) 



I .1 :J~Ji 



7-5-jc 
x-2 

2-* 
x-2 



.2 

jljuiJI -L~j .3 

= -i :^-uiOjSJ 

Adding or Subtracting Fractions Having 
Different Denominators 

^jk r UJI iOki^. j^-XJ c >JI J£ ^l .oUL^ ^ ^jSII Sj»kiJI 
.LCD ^iVl J^Jt ^ipUJI 

.fUjj Ay^ui\ ^»pUJi iU±y sjyi j*!^iJi fjii^-i 

J*»U- LCD oUUJi i^^^J ^i'^l 
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Jal «JI ji Jl_»«J ^LJaJ J jZ-Jl* Jj>Lp JLl* jVS lil .2 50*Li 

v-j^^ J*»L»- ^» oULiJI ip^^J LCD ^jSII A jzjui\ 

jj— i^J ^1 J^^lJ! J^UJI J bull 

3ry J 5xy 

.5 j 3 oLoUJI J*lj* 

^ LCD .d^JUJI >L*JI ^1 JLpI 

jj— £1 J^uJI J-UJI 3> 5 J bull 

Combine: 9^ "if?" *lA U C^ 1 

Solution J*Jl Procedure I Ol jar 

LCD = 36 r 3 A ^JUJI J^UJI J^-jt . 1 

12r2 ' 3 36r3 r^fj^ljJI-LCD 



4r 2 3J 3 
36^ 36r 5 



-^asioj fLiJI ii.L-!>^a j^«S3l £»JLJ .3 
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Example 7.2: Combine: '.Ji^, U 17.2 Jli» 

3x 5x 
x-2 x+2 

ioLoUJI dUij ^Sll .d^i-JI J*UI Jbj-jt .1 :JfJi 
LCD is (.r - 2)(jc + 2) 



3x 2 +6jc 5a: 2 -10^ 

(jc+2)(jt-2) Cv+2)(.v-2) 



8.r -4.ic . . . c\\ 



Simplifying Complex Fractions AiSji I j$tt&i\ jLal^l 

JiMl ^ ^ Ja-£j jj-J" ^ Complex Fractions iS fj\ j>-£Jl 

* 4 3 

liJ^II J>JI ^J^l £_U i-S>JI jUi-V 

LCD 4>iil >UJI u>» ~*l>ja 

The LCD-Multiplication Method 

Simplify: — ^- r^L, Lo Ja— j 

5 + 10 



Solution JjJl Procedure Js*Jl Cj\ Ja* 

LCD = 30 jj— S3I J-S3 il^uJI J*U1I J^ji .1 

,(^-i)(30) ^ r UJIj LJI ^ J-T .2 

(| + ^)(30) lil s-*^ fi J^uJI J.U1I 

_ 30x-io jjSJ ^Mi p j 

- 39 

The Combining-Division Method Qit Jib <U*ryjM <&>jJa 

1 + 1 

Simplify: " jIj U Ja-o 

1-4- " 
y 

Solution JjJl Procedure J^Jl Ol 

iJa— Jl J)Jl>- .1 

4 y* _ 4 _ y' -4 



y y y y 



? + 2 , y 2 -4 = y + 2 y 2 »U>i-JI»U^J). 

y v 2 y V-4 ' 

* y y y 4 .^jj 



"y-2 



: C -UI ojSLJ jIjulJI j 
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AJj^l Jj-'iflj jjM ^ ✓ 

^IJ^U jl UJLU J lift) j^JLU^Ul j^JI jlMj %/ 

UjuJI JmUI (jJLujUl jjpt^l hi mi" 1^ 

JlJ^U XuujjUl jjibJI 5^ ✓ 
Jld^U luLujUl jja^ll u>* ✓ 
Jldu&l luuuJUl jj^JI ?L*J ✓ 

Uftfj Jdfi yJI ^) JjffcJ ✓ 
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dJjli*)! Jju'Vlj jj^l ^ 

Understanding Roots and Radicals 

-5 L^ufj 25 iJ-nJJ Principal Square Root ^-lUty j«is»*Jl 

<-J>-*> JstfLa- 25 JJL-*1J ^J&\ ^iV,' ^ ji»JI ie^U. 

jJl_JJ (^u^JI jl>JU SiLJI ^.-^Jj (-5X-5) j^JuIjJI 

.-5 = -^5 :JliJI Jjj- Jbj jlJI iijUij JJUUIijLi! 

Radical, Radical Sign, Radicand, Index 

jstis&st ; 

iJliJI ^^lpj iljLC-bU jjisJI **y*s*A ^ J>»Vl • 

.Radical ijlJI J^Vl <y fej*** ^ ^7? j . -Js 
.Radical Signs iji*- oLo^l* ^ if j if ,f oU^UJI • 
.jJl#J1 iu)U Ji-i jJkJI Radicand jjA***JI • 

S^-i^a* Sjj-mu jJJI JJuJI ^* Index of a Root jJl*JI J*b • 

Ot j-J . V8 JbJI J~- JU> •V'j-^ 1 **** 
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jJl^jJI hj-^i jt .8iJuJJ (iJLill jijJI j-j* v^JLLJI 

.jl»JI io^p ^ 2 ji>JI JJi iliT ^JL* aJp (JjIjoJI 

.(-3)(-3)(-3) = -27 -27 JJ-JJ (Jt ^i\ jIJI -3 

4J"tf! ^Jd&utfb jl Lulu jJal (jXuJUl jiUll jL*j| 

Finding the Square Root of a Number by Using a 
Graph or a Calculator 

iJjl** pi,t-^7_..L LjLj JJl-«J ( _^_ fi ycJI ,y«-Jl>^' jJ^sJl ,j£*-A 

.iJljJI ji*~j> flJL*s~L iJLJI 
Example 8.1: Find graphically: <Jt7 :i»Ji CjLj Jb»-ji .'8.1 JUU 
Solution JsJt Procedure J*J' jk^ 

U..a.V— ~n 27 4-JaiJI ^J— «ll 5iJ^_»«JI 4 kail I J_J> .2 

iJai ^JL>tUJI ^JaiJ Lis I Cj\l> .-It jj_»*aJ Ijjlj* f./ 

^j—Lp $y>S- JajL-J A ikiJI Jjs iyjkS- Us ._; ^,UJI <koj J* .3 
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.5.2 = ^27 ^LJIjjSJ .oL^-JI jj^. ^ 

.i— UJI 4_J^/I ^lai«i-,lj iJuJ ^.^l tyvrt^JI j-j^l ^^.l 

^^,.■1, iyi*!! plSj'^l jl^So' |»Jlp t_jlj*Jlj .iyLJI iSj.^IaJ 1 2b 
Rational ^ iJ_*JI j_t- Irrational Numbers L? -— i J J* 

j_a ^y.-,,.; _ r >_*JI iJ_*JI «iUJJj il-U-l i Number 

U>JI JtfUl uJtujtll j^l Woj 
Simplifying the Square Root of a Product 

V abc = -Ja'-Jb • Vc j -Jab=-Ja*-Jb 

/\ J-lH* Vj-** J-^L^J (yvrf^l jJL^JI .1 SjLfrlS 

V3600 = V(36)(100) = <Jl6 . VlOO = 60 :JLuJI Jlpj 
^ji^o iJuJI ^-M £jsy> ia*J l yvo>JI iL>«J.V .2 50Pli 
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Example 8.2: Simplify: lij'Kl ^iUJI L-o 18.2 Jl&* 

a) Vll2 b) 3>/450 

a) V16.7 :Jj*Ji 

W7 

b) 3>/9.25.2 
3^.^25.^2 
3. 3.5. VI 

45^2 

pSj^l J! ^y-L to aaJ j^-jt .-v/2 =1.414 jf ^yb 18.3 JlL» 

. a/72 

Example 8.3: Using -jl = 1.414 . Evaluate to the nearest tenth V72 

>/72 =V36.2 :Jj*Jl 
= 6^ 
= 6(1.414) 



Simplifying the Square Root of a Fraction 

/25 _ V25 _5 
V64 ~Jm 8 
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Problem 8.1: Simplify: riJ'^l jjoluJI 18.1 *JLw» 

a) 4 b)^ 

a) 2^7 b) ^ : lH 

4ld£)U ^LuluJUI jjMl £>bj 

Adding and Subtracting Square Roots of Numbers 

J-JjJI SJu>*i» jjJu>- ij-t. Like Radicals 5_^jLi^Jl SjjJl^Jl J j-e^ 







5^ 2^ 




5^ 2-Jx 


5^ 2fy 



5>/5 + lS - 4& = (5 + 2 - 4 )>/3 = 3^ 
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gLoj i-Ju** g.fclATuM jji—wJI id** 

ifi 'SS £« JJ* ^ ifcUsJl JjJL^JI 



4ld£^U ^LULuJtfl JJ^JI Ujtf 

Multiplying Square Roots of Numbers 

■<Ja-Jb = -Jab and -Ja-Jb-Jc = Vabc 
JjLj. ^L^f jl l >- : ^>-^» j-J.^J-i 'i-?uj>jA\ jji>JI i-V^J -1 5>AP ^ 

:JbJI ^yipj iJbJI ^jLo jJuJ jytojJI ji*JI £*y> -2 «^ 
V7>/7 =V49=7 



Example 8.4: Multiply: 
Solution JsJt 



I^-L U ^j^> gjrlj J^ji 18.4 JlA* 
Procedure J*Jl Oljk>- 
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4.2^ tUJi ^$Lol LiS" jlJJuJI Jo~j .3 

:ld£^U ^LuujJUI j^kJI 2u*4 
Dividing Square Roots of Numbers 

■Ja _ fa 
lb-lb 

Example 8.5: Divide: I^'t U l-.^ gob J^-ji 18.5 Jli* 

2>/5 

Solution JaxJl Procedure J*Jl Oljk^ 



14^40 



- 14V2 :^-LJI jjSJ 
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Problem 8.2: Divide: IJiL U gi'li J^-ji :8.2 <UL~» 

•> t£ » ^ 

a) 2jcV^ b) 12 : tH ( 

yJ-J 40£ ^Jl jmSJ jt\2X\ Jj^AJ 
Rationalizing the Denominator of a Fraction 

J I Fraction ^UixJI Jjj*" ^Lo-p l$3l ^^Ip Rationalize ialS" i_3yu' 

iJljl 4_..L.p flj-sr} .1 :p .(Rational idT jjo 4.-».v ;•.-...,.« Ratio ids') 
fLJUAJ ^aUSl jJbJI ^ (.UJlj .L-JI ^ r UJJ jjbJI 

^ jljJuU ^UJIj Ja-Jl JS" LJj-^-J^ jl-JJu-LI ji»JI iJlj] JUP 

V8 V2 Vl6 

Problem 8.3: Rationalize: jj.iUJI jrs a^-l :8.3 5jL^* 

a) >/7 b) 4 : lH ! 
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Solving Radical Equations jjVjUII 

Jj4_>«aJI J-*-ij' 0"}LL*jo Radical equations ijAaJI o^jUaJI 
aJjUo ^ 2>£+5 = 9 :ibl*JI JbJI J^j ji>JI Ji-la 
.ijjL>- o— J 2* + >£ = 9 ibUJI 

Example 8.6: Solve: \'<^H\ ^jlJI ibU-JI :8.6 Jli* 

5= 9 

Solution J*Jl Procedure JsJl Ci\$aj- 

•J2x+ 5 = 9 : ji>Jl Ja-£j jJJI JL»Jt J*ai fjiJ .1 

= 4 

2*=i6 tfjUJI ^j}> .2 

* = 8 :^j'LJl jj£J iliUJI J*«J .3 

7178+5 = 9 :iJL»Vl ibUJI ^ grbJI .4 

9 = 9 J>- Oj^j. tiiJJb 

^"Ul Jj4_^JI 4aJ SbUJ Extraneous Root ^^Altall ji»JI 

ibl*JI Jp- wLJI jc <*J 01 Jt*« 1- V* =2 liliUJI J*- julp 
jJb« i^iJI i = iiUI ol^kJI ibUJI 
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: c -uji ji>-j jlj'SII o^uji j*. :8.4 aJLyi 

8.4: Solve and check: 



a) 



b) V3x+4-2 = 3 

b)7 :>Ji 

liJ-^l *Jil*JI > i*J J^-jf :8.5 JUL** 



Problem 8.5: Solve for y: 

a) Jly-5=x 

a) v 



Solve for jc: 



b) x = 2y 2 
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J^tj J^bt ^ 2Lu&l irjdll <j¥aU* 
Quadratic Equations in One 
Variable 



Jl^Ij J^y ^ 2lu11)I a?jdll uVjLu ^ ✓ 
JaUUU uVjIm > ✓ 

2uQ jruil Aj-jJJI u^jLm > ✓ 
jj^I JUSl 2lu&! uVjU« > ✓ 
jjilSJI >»ld&u«b ?Lu&l Vjdl! u^jLm > ✓ 
UjLj 2ujL2)I A^jJJ! uVjLm > ✓ 

Jp-lj J#?ta ^ A^-jJJt uVjUm ^ 

Understanding Quadratic Equations in One 
Unknown 

^j-a JLj»Ij J ^yJ Quadratic Equation 5_sr jjJl CJ*ii\*A 

J^>^4 ^ A-ibJI **-jjJI ^ 2x 2 + 3;t - 5 = 0 
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^-jJJI AJjUI 2LuL£)I ej^l 
Standard Quadratic Equation Form 

'.^ Jb-lj Jj^m ^ i-iliJI ibU-J <^Loa]l Sj^JI 

ojc 2 + fcc + c = 0 

<u*53lj .Jj4*«aJI ^JjJI jc JJUjj io j[kj> CjLaS" Ji*i c (6 «a C >..■»- 
4Jbil i^jjdl iJiUJ i^LiM Sj^JI ui jL^\ Js»j * a 

3x 2 -5x + 6 = 0 

Sjj_mJI i-ilitl ijrjjJI 4_bL« Jij^sJ SJlslI oljkkll gjsi 

j_« XJdUJt J-uyd • Remove parentheses ^1 jity 4— I* j} .14 

i_bl*JI J-<j*^ -Clear of fractions j—^Jl aJljl .2 5 jJa>- 
.^-4j:+3 = 0 ojj^JI J) x -4 + ^ = 0 lij^JI 

iJaln-JI J-*J»^ ■ Remove radical signs jJLspJl 5-»tAP SJljj .3 a jla> 

ibUJI Ji>»^ -Collect like terms J^jUSoJl AjJ^Jl .4 5 

.jc 2 + 5j:-6 = 0 Sj^mJI jc 2 + 7* = 2* + 6 lejj-^JI 
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J*La2b ^Lull)! A^jJd! utfjLu > 
Solving Quadratic Equations by Factoring 

J^ t ^jOljJ^5JlsJli r jjJlc*'5lalM J >iaiUi JSJ .15^13 
.jc = ±3 ol tfl f-3 .+3 jljjb- ^ = 9 iJiUJi _ JliJI 

ofj Jb* >*JI ^jLu ^>jj> J*pU- jlT li] .2 5A*li 

\ilJjJ Jli^j 
.(*-3) = 0 J*UJI Uj^_ 5(*-3) = 0 ihUJI • 
.^-3 = 0^ JTojSiOc- 2)(^-3) = 0^jUJI^i • 
.Ujk^T (jc-2) = 0 jl 
I^UI^ JT (jt-3)tr-3) = OibUJ!^ • 
*-3 = 0 

Example 9.1: Solve: liJ^I ibUJl 19.1 JfcU 

*(*-4) = 5 

Solution J*Jl Procedure J*J' jJfl^ 

- Ax = 5 ISj^JL ihl*JI j*s. . 1 

a- 2 - 4* - 5 = 0 <u 2 + fa + c = 0 

(je-5)(jc+ 1) = 0 <tt 2 + fo + c = 0 libUJI JJL*- .2 

(jc-5) = 0j (jc+1) = 0 :>^JL J-.ljJI^ J-U JT^jLj .3 
x = 5 j a = -1 rgjrLJI jjSLJ iJiUJI .4 
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5(5-4) = 5 ^^L. JUaUJI &L-*r y> ji*-" -5 

-l(-l-4) = 5 IILUVl ibUJI j j^r Jf 



:JJUJL o^UJI y :9.i SJL** 

Problem 9.1: Solve by factoring: 

a) jc 2 + 9x + 20 = 0 a)x = -4ji-5 :J»Jl 

b) * 2 -* = 6 b)* = 3jl-2 

c) ^-49 = 0 c)x = 7ji-7 
b) x 2 - 11 =25-5* d)jc = 4jt-9 

IaQ ^LuUJI VjJJI uVjLw > 
Solving Incomplete Quadratic Equations 

j'a-iiS Incomplete Quadratic Equation *a\3 tJliJl isrjjJl JtaUjl 

.^-4=0 tfjiaji ^ j* ur*^ juji jcji .i 
.x 1 -4x = o :s)jUJI ^ ^* ur v^ui jIjlaJI .2 

le 9.2: Solve: liu^l ibUJ! 19.2 Jit* 

2(jc 2 -8) = 11 -jc 2 
Solution I Procedure J»J I 0 1 jk*- 

2* 2 -16=ll-.* 2 aJ^k Sjj-^JI ^ ibl*JI ^xSj .1 

3x 2 = 27 .c-tf jl JUL* it d\ 

x 2 = 9 la JLp ibUJI .2 
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2(x 2 -8)=ll-x 2 UiUJI ^ ^jlJI ^ .4 
2(3 2 - 8) = 1 1 - 3 2 £JL>~J iJL^I 

2((-3) 2 -8))=ll-(3) 2 

rsj-^l o^UJl ^ ^ x Sa-s jltj! :9.2 aJL-. 

Problem 9.2: Solve for x in the incomplete quadratics: 

a) x 2 -64 = 0 a)x=8ji-8 :Jj*Jl 

b) 3x 2 = 27x b) x = 0 jt +9 

c) -3(x 2 -8) = 24 + 15x c)x = 0j {_ 5 

d) 8x 2 -800 = 0 d) x = +10 j\ -10 

&>if ju*i ludii a^jdji uVjuu > 

Solving a Quadratic Equation by Completing the 
Square 

JLuJI J^-— ^^Ipj ^'^j jIjlLs j* jjjuJI iJUi' gy» gi'U 

viUij jhi«U jaJ-^l Jl^JI j-S^. x j^JI Cij 

.X jJ-^Lita i_ fl . /li gJjZi 

jIjlaJI JUT} 9 jjlJI ^b>J xSox jljJLJI JUJI JLpj 
J*Uo <-i*ai ^ajy- <y £Us«o y>j .9= ^^11 jj&j (x 2 + fee + 9) J>"^ii\ 

.3 jt6 = x 

: t ^Jl JUT) ii >, ij^l aaUJI > 19.3 Jlt» 

e 9.3: Solve by completing the square: 
x 2 + 6x - 7 = 0 
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Solution J*Jl Procedure JflJl Oljla>- 

I'bjj-rfaJI y> iliU^JI J^s^i '.X l + px = q Sjj*dJ! ^ji aJ^I*aJI t-.Y^i .1 

x- + 6x - 7 = 0 



+ 6x = 7 
y(6) = 3 2 = 9 



x 2 + 6x + 9 = 16 

U + 3) 2 = 16 jjJl_»JI ijLi jIjuaJI Jxi-J .3 

x + 3=4 jIjJI iUjo.ii iJjl*JI Ja<i .4 

*+3=-4 ji :grli! Oj£J 0*»>U 

jt=i ji x = -7 :^ui ojsy ^iUJi .5 

>L£JI ^h^JI juj-jI ^ 4_j^l V^iJI ji^UJI J-TI :9.3iJL^ 

Problem 9.3: Complete each perfect-square trinomial and state its 
binomial squared: 

a) ** +14* + ? a)(;t + 7) 2 j 49^L^J :J*Jl 

b) jc 2 -20x + ? b)(jc- 10) 2 j lOOcjUi 

c) ^ + x + ? c)(x+ I) 2 j 1/4 
b)^-2.4jc + ? d)(s+ 1.2) 2 j 1.2 2 > j.«V, 
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: C ^JI JLTI sa^L io-^i o^aUJi y :9.4 aJL~» 

Problem 9.4: Solve by completing the square: 

a) * 2 -4jt = 5 a) 5,-1 :J*Jt 

b) -t 2 + 14jc-32 = 0 b) 2,-16 

c) jc(jc-5) = -4 c) 4, 1 

d) 5^-4jc = 33 d) 3, -y 

Jjjtfll >*ld£Ltfb lutill A^jJJI uV^bu > 

Solving a Quadratic Equation by Quadratic 
Formula 

: Quadratic formula j^jUJI 

ax 2 + bx + c = 0 :aJjL*aJJ ^j-»JI JU^J iijjiu i^Uij 

jjjQl >«lJ^faMb itu&l Vj^l uVjLm >■ uljia?> 

To Solve a Quadratic Equation by the Quadratic Formula 

.Ojilill flj^s~lj 2* 2 + 4* = 3 ISjr'SH ibl*JI J*- 19.4 Jti* 
Example 9.4: Solve 2x? + 4x = 3 by the quadratic formula. 

Solution J?J! Procedure Ol jk* 

2t 2 + 4a = 3 :ox 2 + fcjc + c = 0 ijy* ibUJI »_^J .1 

2r + 4.c-3 = 0 

a = 2,fc = 4,c = -3 \c tb .a y> i*J> jJ>«; .2 
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-4±V4 2 -4(2)(-3) lOjiliJI ,y SijLJI pJdl ,ji>j*i .3 

* 2(2) 

A , = -4±V^0 :x i*J» aUu^l ihUJI J*«J .4 

4 

-2±VTo :«UI OjSy jIjulJI .5 

2 

Example 9.5: Find the roots of 3jc 2 + 4x - 5 = 0 in simplified form: 
„_-b±Jb 2 -4ac 



la 

-4±V4 2 -4(3)(-5) 
2(3) 



-4±V16 + 60 
6 



r _-4±V76 
X ~ 6 

,._-2±-s/l9 



Problem 9.5: Solve for x in simplest radical form: 

a) J-lx- 10 = 0 a)x = l±vTT iJaJ' 

b) 3* 2 -5jc=10 b)x= 5±^45 

Sjj-sJI ^ jj-iP <-Jr*^ iJiUJI x l*J -U-ji 19.6 a)Lw> 
.i*-.UJI iJ^I ^I tV.-.^L jji/S* Vjil ij\ x Jorjl pi iji»JI 
Problem 9.6: Solve for x to the nearest tenth, using the simplified radical 
form. Find the square root to two decimal places by using the calculator. 
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a)3* 2 + 4;t-5 = 0 



a) 



x _ -4±V76 



6 



,._ ^t±8.71 
*~ 6 

jt = 0.8 ji * = -2.1 

LuLu 2lu£fl ^jJJ! u^U* > 
Solving Quadratic Equations Graphically 

.9-1 J£i jtil .* 2 -5;c + 4 = 0 :ibUJI J*- 19.6 Jli« 
Example 9.6: Solve graphically: x 2 - 5jc + 4 = 0. See figure 9-1. 

Solution J*tJl Procedure J^Jl jlx*- 

.r-5jc + 4 = 0 :at 2 + Aj: + c = 0 : ijj^ ^ iJiUJI i r ^So .1 

9-1 JSLi ^1 1^ = ax 2 + bx + c ^^xJuJI .2 

.Parabola <yl£JI ^kajl CiLo Ji*J j- = .v 2 - 5x + 4 = 0 i):>l*JI 




x 



9-1 Jti 
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i_JiLnJI ^j—i y = 0 j-f- >j>y^ .3 
J_: c x p. j 1 y = or 2 + bx + c = 0 

* 2 -5;t + 4 = 0 liJiUJI ^jJl?- 



.ob-j-JI Parabola ^ilS^d! 




9-2 JSi 



Introduction to Geometry 

4jjUU! yuioll luulilll ✓ 
^Jl^UI uli&l ✓ 
<Lu&l u^JI ^ ✓ 
u0&1 UU9- JjU« > ✓ 

&uai uliliil ^ ✓ 

The Law of Pythagoras uj^A&d 

t— i-JI £^aJ1 ajjIjJI (wUJI ilJiJI ^ 4ji l Js- lijj^tlii i_,JiJ ^^ai; 

•^.>^l o^U 11 ^ ^.LiuJI ^^Jl ^« ^16 yjJI JLp 
jtf i^U ijlj C ijtj cJlT lit ABC dJLiJI JliJI J* 
.b 2 = c 2 -a 2 jf fl 2 = c 2 -6 2 <l5 >| 5 J>aj j| c 2 = a 2 + b 2 
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S !iL«uJl LJ 9 y = 0 l j_s. ^j-ju .3 

JULC- x j^_J jl )> = ax 2 + fcc + c = 0 

x 2 -5x + 4 = 0 :ibUJI ^ji*- Ujb 



.CjIl-JI j^>uij Parabola ^slSUJI 




9-2 jSi 
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agi&ui uiiijiti ✓ 

uOftt UU9- JjU* > ✓ 

The Law of Pythagoras £j^£Lu£ 

LsuJI £^JI ijljJI ^UJI dJiJI ^ Ail ^ ijy-liJ ijai ^^i' 
,js*L«JI ^ t ^.^ uJI J**^ 1 yjJl J* 

jlS" iujli ijlj C ijlj cJlT lit ABC cJLuJI ,y JtuJI ^ 
.b z = c 2 -a 2 jl a 2 = c 2 _6 2 .^f Sj> ^ jl c * = a 2 + b 2 
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10-1 JS3 



Small Letter 5^. Oj^^JI pL^v-.-T 

Jj^J! r ^7, „7j lull ^ 
eJ^J iLUJl VjIjjJJ Capital Letter 'i^Sll 
•fOUYl 



^ L^T ijljJI pjUJt ^JiJI ^ J^JI ^Uil JL^jl IlO.l Jit* 
Example 10.1: Find the missing side in the right triangle shown: 



b 

10-2 Jtt 



a) a= 12,fc = 9 

b) c=10,a = 8 
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a) c 2 = a 2 + b 2 iJ^JI 
c 2 = 12 2 + 9 2 

c 2 = 144 + 81 =225 
c = 15 Ans. 

b) b 2 = c 2 -a 2 
b 2 =l&- 8 2 

b 2 = 100-64 = 36 
b = 6 

P 2 (x 2 ,y 2 ) j ^(Jtj.y,) j^^LiJl ^ iiL~JI ^ cJlT \fy 
d 2 = (x 2 -xf + (y 2 -y^ 

(2,5) j .7la5;U ^ iiL~JI JL»-ji i^jji-liji XjJm J^Javi 110.2 Jli* 

.(6, 8) j 

Example 10.2: Using the Law of Pythagoras, find the distance from (2, 5) 
to (6, 8): 

a) 1. d 2 = (x 2 -x l f+(y 2 -yj 2 :J*Jl 

2. d 2 = (6-2^+(8 -5) 2 

3. d 2 = (4) 2 +(3) 2 

4. d 2 = 16 + 9 = 25 

5. d = 5 

Proportions: Equal Ratios djjUIil umJJI iu^UUI 
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ad=bc j^i a : b = c : d cJl5" lij 



Example 10.3: Solve for x: '.A»%>i\ ^ x i»-s J^ji 110.3 Jli* 

x _3 
2x-3 5 

Solution Jj*J' Procedure Otjia>- 

5a = 3(2a-3) :o-I^-jJlj Oi^ 1 ^r* - 1 

5jc = 6a-9 :X)jI*JI .2 

i- = 9 : c -uijjSL 

1-3. ...H LipUi lili .5 jljLi»j pUJI ^ aJ k..,.,U Ji j—S" :io.4 Jlt« 

Example 10.4: The numerator of a fraction is 5 less than the denominator. 
If the numerator is doubled and the denominator is increased by 7, the value 
of the resulting fraction is -|- . Find the original fraction. 

(a -5) = <uli«j x = i_jjikJI j»Liw jl Js yi, .1 

6x -30 = 2.v + 14 = J-^U .3 

4a = 44 j . U„jU i_j_ r i? J-" 3 ^"" 

jr = 1 1 ^LJIjjSo. 

. -Q- k-JjltaxJI S3 1 A' /jC- ^jiij jjcJL; .4 
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Similar Triangles ^ j LTJi l uU&l 

j .SA.U AT <AI jLT liLi J-^-lj J-SLi i^LiiJI CiL » . l . ^ ». l l 



^jJI ^ 1^ yiJI WjjJIj £>UVl Jfe^ 10-3 JSLi ^ 
• Lj; -~J1 £*2»^<J1 ^^-jij IV Corresponding Sides or Angles 



10-3 JS£ 



.<4ilku s>L^JI UjjJI .1 
• AI' ~ AI 10-4 J_SLi ^ JLuJI JLpj 
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ZA = ZA' 




10-4 jsi 



.ijL^O 0>LiJI £%i>H\ ijsi 4j-JI .2 

jl^Liio jliii* AI' - AI 10-5 JSLi ^ 




10-5 j££ 



Understanding Trigonometric Ratios 

j»_U oi 9 ^JJJJj i^JbJI 0L.L1 l/ Uj Trigonometry Olliljt uU- 
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£OU,Sll ii^*JI iL^ilj 10-6 JSLi ^ UT ijljJI 

.£}L^I oJl^J iLUJI iiUJI UyJIj 
.tan (Lb) .jUsi-lj ijljJI Jfc .1 

.sin ojUaii-lj ijljJl 

.cos ojUaii-l <ojl_pl ^ Uj -3 

Trigonometry Rules and Formulas utiCll uU*- dfil^Sj jrul^i 
pjp Sj-.L.^I JL*ly3l ^1 jjAj 10-7 JSLi, ^jjl JjJ^I 



io-6 js£ 







legtdM b 

leg adj. i> a 


^jLsflJI 4a. J* SiU- ijlj ^1 JJi .1 


lin .< - 188 0PIX - " 
hyp. e 

hyp. c 




, leg adj. /« 6 
COl/t - — — - — - - 
hyp. e 

hyp. c 





10-7 jsi 
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uQjUI uU> JjU* 4> 

Solving Trigonometry Problems 

.10-8 JSLij^jJl ilisJI ^ S^ji i-jjiV mZ4 ^-LS j^-ji 110.5 J\t» 
e 105: Find mZA to the nearest degree, of the triangle in figure 10-8. 




10-8 JSi 

.sin 37° = 0.6018 ijl_jJI i-j^SI 



.10-9 J£i> £*pJI CJLJI ^ jt ^JuiJI JL^jl :i0.6 Jli» 
Example 10.6: Find x in the triangle in Figure 10-9. 
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a) tan 40°=-^ 



= 150tan40 c 



£j> 22° Ubjljuw i^U- <->j\ji S^'LUL Ja^j jU. jAi :i0.7 JlU 
.iijL 3000 iiL~o ^Ait ji Jl*j S/UJI ^Liijl ^..^1 .^Vl Jl 

.10-10 JSLi ^1 

Example 10.7: An aviator takes off at A and ascends at a fixed angle of 22° 
with level or horizontal ground. After flying 3000 yd; find the altitude of the 
plane to the nearest 10 yd. See Figure 10-10. 




10-10 Jii 

.o^iui £Uji jj» x ji j>ja> (a :J*Ji 

sin22 ° = 30Tx) 

x = 3000 sin 22° 
.r = 3000 (0.3746)= 1123.8 
1120 ji 

,10yd ^>J\ gi-LJI jjhj 

Understanding Congruent Triangles 

ULu' i^jLiio olik* ^ Congruent Triangles AjLlia&Jt Olil&Jt 
:0ii olilsJI cJblLr li^s .i-L-Jlj JSLiJI 
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.iilk* 5>LiJI ^OU^I .1 




10-11 JSi 

[SSS = SSS] .15.1*13 

.10-12 jsii ^ ur aii = An* Jiuj 

1. DE = D'E' = 4 oL^ 

2. DF = D'F = 5oU»ji 

3. EF = E'F = 6oL.*j i 




10-12 J& 

[ASA = ASA] .2«UPli 
UjbyUi; ^JU*j jbjlj OjL-i- 131 jUhJI jjUai 

.10-13 J£i J US' Affl = AIU' Jlioj 
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1. ZH = ZH' = 85° 

2. ZJ = ZJ' = 25° 

3. HJ = HT=10oUjj 




10-13 jsa 

[SAS = SAS] .3 50^15 
i-jjl^lj ^-h'JL*' L»JkJt»-l ^j-i ISJ oLiiiJl J^LLij 

.10-14 JSLi UT AIV = AIV IdJUS J lay 

1. KL = K'L' = 9oUji 

2. ZL = ZL: = 55 0 

3. LM = L'M'= 12oU»jj 




L 12 in M 



io-i4 jsi, 
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Geometry Formulas ^UdJ^ll jrul^fl 

ojjlJJI lab^Mj JagaJI jrul_^ 
Formulas for Perimeters and Circumference 

ap}U>! £j*>*» je- ijLp y, Perimeter of a Polygon ^JUa* ^\ 

3-» JS^JL* ^-^Jl viJUuJJ P L^JI j^J JU*Ji J„ JLpj 
.ii^bJI 4*-!iLi»i ^ja^o 



10-15 Jii 

•SyljJL Sius^JI isL-J! y> Circumference of a Cirlce SyioJl 

.10-16 JSLi Jz\ .c = nd 




10-16 jii 
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Area Formulas Using A for Area of Figure 



A = bh \£%i>H\ ^j!^ .2 
Parallelogram 



A = bh :J,tr.-,„JI .1 
Rectangle 



10-18 J£i 



10-17 jtt 



A = j 2 :gs>S\ .4 
Square 



10-20 Jti 



A = ±bh :^iiJ! .3 
Triangle 



10-19 jSi 



A = le^ljJt .6 a = ^(b + b') IlJ^uII <JL .5 
Circle Trapeziod 
ft' 




10-22 jSi 



io-2i Jii 



Formulas for Volumes (JtH'i* 

1 . Rectangular Solid: V = Iwh 

2. Pyramid: V = \Bh 



5J*UJI i^L* 1 



.2 



3. Prism: V = flA 



4. Cone: V = |fl 



5. Cylinder: K=flA 
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6. Sphere: V=-|«r 5 

3 jj J» y = S_^JI .6 

7. Cube: V = e 3 

4_ii x X £UJ! = j^S- .7 

^yLJI L-^io io Ujia* ^ya,; •jS' :io.8 Jli* 

Example 10.8: Find the volume, to the nearest integer, of a Sphere with 
radius of 10. 

3.14 = jc jl J>yi :J#Ji 

V=±nr i = ±(3.14)(10) 3 =4187 in 3 
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(A) 




(E) 




oUljb-"ill 


E af ^ UJI 


Addends 




^TheTking ibUJI ^jJ 


Addition 


£A*JI 


consistent <-Jl>t^JI o^jIjiaJ* 






dependent 4.la:^<J 1 o^jLmaJI 


roiTkmenlar 


ijjU^JI 


inconsistent 








IZpldilT 






supplementary 






Area formula 






Arithmetic to algebra 


^L^JI ^Jl 


radtr' 0 ^ ^ 1 iTjbJ 1 J ^ ^ Sll 
rootstf ^ ^jLjl 


(B) 






Base numbers 




of equality for solving ^ 


Binomial 






(C) 




satisfying aJ^LaaJI ^ ■ a-»-v 


Circumference formula 




solving equations o"j!jUaJI 


Combining like and unlike terms 


translating verbal statements into 


«t$jl. '•.•:<> It 


Jl jjJlJI ^UsJ 


o^U. JJ v»^KJI JiL-JI 


Congruent triangles i 


ilUxJI olikJI 




(D) 




Evaluating expressions 


Deriving a linear equati 


on 






Exponents ( _ r —Sll 


Distance between two points 


Expressing operations algebraically 




Sj^pJI o^UJI ^1 



Division i« ill 
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(F) 

Factoring J*ly- J\ JJU-JI 

about Jjli 
difference of two squares 

binomials jjJbJI i^Lj 

polynomials ijJ^JI 
quadratic equations 

trinomials o^jUaJI 

Factors J* 1 ^ 1 

FOIL jiJL^ v ^ 

Fractions jj-^ 1 ' 

adding 

complex v*^*^' 

dividing i 

equivalent ' 

multiplying Vj-^ ' 

reciprocal jJbJl <->jliu 
reducing to lowest terms 

rationalizing the denominator 

simplifying ^-£1 J^-j- 
subtracting ^.^Ul 
terms jjJl»JI 
Formulas Js'!^' 



area i»l — J I 
circumference SyljJIJx^ 
perimeter v-jujJI JlSLiVl 
volume f*" 9 ^ ' 

(G) 

Geometry ioji—JI iL-jL^JI 

Graphs of linear equations 

(I) 

Identities oLjjLiuJI 
Intercept of a graph j ,*^-,.^ ^kliy 
Interchanging numbers jIjlpSII Jj Jui' 
Introduction to geometry 

Inverse operations to solve equations 
(L) 

Linear equations *Ja>*)l cjIIjUaJ! 
Literal factors J j^>>J I Jj UJ I 

(M) 

Midpoint of a segment 

Monomials J^JI ioU-i 

adding £*»J I 

definitions t^ujLu 

dividing <»..«ll 

multiplying Vj^' 
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square root of ^y^O^ ' J-^ ' 

squaring ^O 2 " 
subtracting 
Multiplication 'r'.r^' 
(N) 

Numbers see also Signed numbers 
(0) 

Order of operations 



(P) 



Parentheses 

Perimeter formula 

Polynomials 
about 
adding 
definitions 
dividing 
factoring 
multiplying 
subtracting 

Power 

Products 

Proportions 

Pythagoras law of 



(Q) 

Quadrants of a graph ^-.. w . J I £L_, \ 
Quadratic equations in one variable 

(R) 

Radicals ijiJI 

Radicand jj-L^JI 

Ratios Jl 

equal ijU-sdl <_, ,,j I 

trigonometric ^LfltJI 
Repeated multiplying of a factor 

Representing numbers by letters 

Roots jj-UJI 
Roots and radicals 

ijiJI J^'jllj jji*JI 
(S) 

Signed numbers jlj*^! oljLil 

adding I 
dividing <» I 

evaluating expressions 

finding values J^UuJI aaJ jUw.I 

multiplying 'rO-^ 1 

negative iJ LJ I S j Li*)! I 

positive VtjaJ! 3jLi)fl 
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subtracting ^ Jai I 
symbolizing the operations 

using to solve problems 

with exponents j-l J-»-ij' ijLil 
Simple equations and solutions 

Square roots ^yJI jiJ! 

Subtraction ^ I 

Symbols 

CD 

Terms like and unlike 



Triangles liJbJ I 

Trigonometry olilidl uL>- 

Trinomial JjJ^JI 
(V) 

Verbal statements iu> !>KJ 1 o^jUJ I 
Volume formula f J 5 ^^ ' u^' J* 
(X) 

X coordinate ^yuJI ^Ijb-yi 

X intercept oli-JI jj« £« ^kLiJI 
00 

Y coordinate ^pLaJI ^Ijb-Vl 

Y intercept obUJI £j ^J»LisJI 
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Study Guides/Mathematics 



When you don't have the time ... 
but you still need the grade! 

If your life is too busy to spend hours ploughing through weighty textbooks, and 
you need every study minute to count, Schaum's Easy Outline is perfect for you! 
This super-condensed, high-torque study guide gives you what you need to know 
in a fraction of the time. 

SUPER-IMPACT 

Built for quick, effective study, this Easy Outline packs exciting new learning tools 
that make mastering elementary algebra fast, fun — and almost automatic. 

SPEEDY 

Quick-study experts slashed the time you need to spend with your books by 
reducing elementary algebra to the essentials the professor expects you to know. 
This Easy Outline is perfect for test preparation, pre-exam review, and handling 
those last-minute cram situations. 

HI-QUALITY 

Easy Outlines give you 100% of the authority of Schaum's full-sized guides, known 
around the' world for the highest academic standards. 

BACKPACK-ABLE STUDY POWER 

Compact and portable, this Easy Outline lets you study elementary algebra anywhere. 

SCHAUM'S GETS THE GRADE! 
Let's talk bottom line. Schaum's Easy Outlines give you what you want — better 
grades, with less work, and more free timet 

Get the essence of elementary algebra the easy way. Schaum's Easy Outline of 
Elementary Algebra helps you master elementary algebra with plenty of illustrations, 
memory joggers, and the newest, rapid-absorption teaching techniques. Backed by 
Schaum's reputation for academic authority, this is the study guide students turn to 
and trust. Students know that Schaum's is going to be there for them when they need it! 

• Quick study tips * Student-friendly style 

• At-a-glance tables • Perfect for test prep 
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